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რეზიუმე
sazRvargareTis ganviTarebuli qveynebis qalaqebis 
daproeqtebisa da mSeneblobis gamocdilebam daadastura, rom 
socialur-ekonomiuri, arqiteqtura-dagegmarebis, sanitarul-
higienuri da mTeli rigi sakiTxebis farTo wre SeiZleba 
warmatebiT gadaiWras kompleqsurad qalaqis miwisqveSa 
sivrceebis gamoyenebiT.
miwisqveSa sivrcis kompleqsurad gamoyenebis samecniero 
teqnikuri problemis ZiriTadi Semadgeneli nawilia miwisqveSa 
sivrcis aTviseba sayofacxovrebo obieqtebis ganTavsebisaTvis. 
miwisqveSa sivrcis aTvisebis ideis ZiriTad safuZvels 
warmoadgens misi, rogorc saxeSecvlili resursis gamoyeneba. 
miwisqveSa nagebobebis mSeneblobis daproeqtebis meTodo-
logia gansazRvravs saamSeneblo teqnologiebis da daproeqtebis 
procesebis donis zrdas perspeqtivaSi.
  miwisqveSa nagebobebis mSeneblobis daproeqteba 
xorcieldeba individualurad, TviTeuli konkretuli 
obieqtisaTvis, misi funqcionaluri daniSnulebidan gamomdinare,
saeqspluatacio parametrebis da samTo masivis maxasiaTeblebis 
gaTvaliswinebiT. amasTanave ar ganixileba am nagebobis 
gamoyeneba, momavalSi sxva funqciuri daniSnulebiT.
miwisqveSa nagebobebis agebis sivrce xasiaTdeba cvalebadi 
bunebrivi teqnogenuri  da antropogenuri faqtorebiT, romelTa 
urTierTqmedebis mravalferovani kombinacia aisaxeba im uamrav 
moTxovnebSi, rac waeyeneba miwisqveSa nagebobebis mSeneblobasa 
da eqsploatacias.
qalaqebis swrafi tempiT zrdisa, mosaxleobis simWidrovis 
matebis, miwiszeda mcire teritoriuli rezervebis da satranspo-
rto saSualebebis swrafi ganviTarebis pirobebSi gansakuTrebiT 
aqtualur mimarTulebas warmoadgens miwisqveSa sivrcis aTviseba. 
qalaqebis daproeqtebisa da mSeneblobis gamocdilebam 
vdaadastura, rom satransporto, socialur-ekოnomiuri, 
sanitarul-higienuri, samxedro da samoqalaqo TavdacviTi mTeli 
rigi sakiTxebis farTo wre SeiZleba warmatebiT gadaiWras 
kompleqsurad miwisqveSa sivrceebis gamoyenebiT. Tanamedrove 
miwisqveSa samoqalaqo meurneoba Sedgeba mravali sxvadasxva 
daniSnulebis nagebobisagan, rogoricaa: satransporto, savaWro 
da sazogadoebrivi kvebis, garToba-dasvenebis, samoqalaqo-
Tavdacvis, komunalur-sayofacxovrebo da ase Semdeg.
msoflios mowinave qveynebis msxvil qalaqebSi xdeba 
miwisqveSa sivrcis winswrebiTi aTviseba. am process ar unda 
CamorCnen saqarTvelos qalaqebi, upirveles yovlisa Tbilisi. 
saqarTveloSi satransporto, komunaluri gvirabebis, miwisqveSa 
gadasasvlelebis da sxva nagebobebis mSeneblobis aTwleulebis 
gamocdileba arsebobs. Tbiliსsa da sxva qalaqebSi aucilebelia 
miwisqveSa sivrcis aTvisebis konceptualur-samoqmedo gegmis 
SemuSaveba, romelic gaiTvaliswinebs qalaqis ganviTarebis 
pirobebs. es kvlevebi gvaqvs aRwerili statiaSi “q. Tbilisis 
miwisqveSa sivrcis aTvisebis mdgomareoba da perspeqtivebi”.[19]
naSromSi ganxilulia miwisqveSa sivrcis gamoyenebis 
sakiTxi qalaqis adgilmdebareobis da misi ganviTarebis 
perspeqtivis gaTvaliswinebiT, sxvadasxva saxis miswisqveSa 
nagebobebis mSeneblobis koncefcia da mimarTulebebi, maTi 
mSeneblobis teqnikur-ekonomiuri efeqtianoba.
TbilisSi SesaZleblad migvaCnia, aseve me-19 saukuneSi 
qalaqis centrSi aSenebuli sakmaod didi moculobis arsebuli 
da amJamad umoqmedo miwisqveSa sivrceebis aRdgena da maTi 
dRevandeli saWiroebisaTvis gamoyeneba. erT-erTi maTgania 
yofili TamamSevis qarvaslis mravalsarTuliani sardafebi 
Tavisuflebis moednis qveS da mravali sxva.
q. TbilisSi dRemde ar damuSavebula miwisqveSa sivrcis 
aTvisebis da miwisqveSa nagebobebis gegmuri mSeneblobis kompleq-
suri programa. amitomac aqtualurad migvaCnia qalaq Tbilisis 
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miwisqveSa urbanistikis ZiriTadi mimarTulebebis da principebis 
formireba.
Cvens mier mopovebuli masalebis safuZvelze SemuSavebuli 
gvaqvs qalaqis teritoriis funqcionaluri zonirebis principis 
mixedviT miwisqveSa sivrcis perspeqtivis rekomendaciebi, 
romelebic saqalaqo mniSvnelobis magistralebze uwyveti
moZraobis organizebaSi dagvexmareba. es sakiTxebi ganxiluli 
gvaqvs statiaSi “q. Tbilisis miwisqveSa sivrcis aTvisebis 
programis formirebis ZiriTadi principebi”. [6]
zemoT aRniSnulis gaTvaliswinebiT, Cvens mier 
Camoyalibebuli iqna kvlevis mizani, miwisqveSa sivrcis aTvisebis 
meTodologiis SemuSaveba sxvadasxva tipis dasaxlebuli 
punqtebis funqcionirebis maqsimaluri racionalizaciisaTvis.
meTodologias safuZvlad daedo urbanuli garemos 
parametrebi, romlebic Tavis mxriv Cven davyaviT anTropogenur 
da bunebriv faqtorebad. anTopogenur faqtorebs Soris pirvel 
adgilzea mosaxleobis raodenoba rogorc absoluturi, ise misi 
simWidrove. es orive ganapirobebs q. Tbilisis 
fuqcionirebisaTvis saWiro obieqtebs. Semdeg faqtorad Cven 
miviReT iseTi mniSvnelovani anTropogenuri faqtori, rogoricaa 
avtoparkis absoluturi sidide da avtomobilizaciis done 
(avtomobilebis raodenoba 1000 sul mosaxleze).
maTve miekuTvneba saqalaqo transportis arsebuli done da 
misi ganviTarebis perspeqtiva maTi saxeobebis gaTvaliswinebiT. 
Semdegi mniSvnelovani sakiTxia komunaluri, sazogadoebriv
kulturuli, samxedro, samoqalaqo Tavdacvis, energetikis da 
kavSirgabmulobis obieqtebis arseboba, maTi ganviTarebis 
dRevandeli done da miwisqveSa sivrceSi ganviTarebis 
perspeqtiva.
bunebrivi faqtorebidan Cven viTvaliswinebT reliefs, anu 
dedamiwis zedapiris danawevrebas dadebiTi da uaryofiTi 
formiT, am danawevrebis kanonzomierebebs sxvadasxva regionebSi
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ganlagebuli qalaqebisaTvis. Semdegi aris geologiuri da 
hidrologiuri pirobebi, seismurobis done da  a.S.
meTodologiis zemoT CamoTvlili nawili Seadgens 
teqnikur mxares, bunebrivia viTvaliswinebT agreTve nagebobaTa 
mSeneblobis ekonomiur mizanSewonilobas. 
ekonomiur mizanSewonilobas ganvixilavT ori 
mimarTulebiT: tradiciuli, romelic emyareba kapital 
dabandebaTa ukugebas garkveuli normatiuli vadis farglebSi, 
romlis gareSe ZiriTadad SeuZlebelia mSeneblobis investireba. 
amave dros Cven viTvaliswinebT Tanamedrove realebs, romelic 
gviCvenebs, rom xSirad obieqtis aSenebis gadawyvetileba 
damokidebulia ara erovnuli ekonomikis mier garkveul vadebSi 
miRweul efeqtze, aramed Sida da sagareo politikuri xasiaTis 
gadawyvetilebebze, kontretuli mTavrobis mier aRebul kursze, 
sagareo valebis gamoyenebaze.
zemoT xsenebuli miznebis ganxorcielebisaTvis 
aucilebelia maRalteqnologiuri xerxebisa da saSualebebis 
SerCeva da danergva, romlebic Seesabamebian msoflios wamyvani 
qveynebis gamocdilebas da uaxles miRwevebs miwisqveSa sivrcis 
aTvisebis saqmeSi, rogorc TeoriaSi ise praqtikaSi.
axali teqnologiebis SemuSavebam, SeiZleba miwisqveSa 
sivrcis aTvisebaSi mogvces axali miRwevebi da Sedegebi, rac 
aucileblad aisaxeba nagebobebis mSeneblobis danaxarjebis 
SemcirebaSi.
dasaxuli amocanis gadasawyvetad SemuSavebuli gvaqvs 
didi CaRrmavebis  gvirabis samagris racionaluri moxazulobis 
SerCevis saTanado sqema, maTematikuri modeli da Sesabamisi 
programuli uzrunvelyofa, romelic uSualo kavSirSia 
axalavstriuli meTodiT gvirabis gayvanasTan.
CvenSi reliefis, geologiis, hidrologiis da sxva anTropo-
genuri pirobebisaTvis SemoTavazebuli gvaqvs didi CaRmavebis 
gvirabebis gayvanis axalavstriuli meTodi, romelic srul 
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SesabamisobaSi aris Cvens mier konstruirebuli didi CaRmavebis 
samagris gaangariSebis meTodTan. 
mcire CaRmavebis gvirabebisaTvis Cvens mier Catarebuli 
analizebis safuZvelze rekomendirebulia mikrotonelirebis da 
milsadenebis utranSeo aRdgenis meTodi, romlebic 
gansakuTrebiT efeqtiania urbanizaciis maRali donis mqone 
sivrceebisaTvis.
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Abstract
The experience of developed countries cities planning and construction has 
proven that the wide range of socio - economic, architecture - planning, sanitary -
hygienic, and a number of issues would be successfully solved due complex 
application of city's underground spaces.
The main component of scientific and technical problems of complex 
application of underground spaces is the utilization of underground space for 
arrangement of domestic service objects. The idea of underground space utilization is 
grounded on its application as a modified resource. 
The design method for the construction of underground facilities will 
determine the development of construction technologies and improvement of design 
processes level in the future.
The planning of underground facilities construction is carried out individually 
for each specific object, for its functional destination, operational parameters and 
massif characteristics consideration. At the same time will not be considered the 
application of facilities for other functional destinations in future.
The underground facilities construction space is characterized by the changing 
natural and anthropogenic factors, which various combinations of interaction will be 
reflected in lot of requirements that are arisen at underground facilities construction 
and operation.
In the conditions of cities rapid growth, increasing of population density, lack 
of over ground land reserves and transport means rapid development the extremely 
actual direction is presented due the underground space utilization. The experience of 
city planning and construction confirms that wide range of transport, social -
economical, sanitary - hygienic, military and civil defense lot of issues would be 
successfully solved due complex utilization of underground spaces. The nowadays 
underground facility includes many different destination buildings, such as: transport, 
trade and public catering, entertainment - recreation, civil defense, municipal and so 
on.
In the major city of the world’s leading countries is carried out pre-emptive
utilization of underground space. The Georgian towns, primarily Tbilisi, would not be 
backward of this process. In the Georgia's exists decades of experience of transport, 
xutilities tunnels, underground passage and other structures. In Tbilisi and other cities is 
necessary the development of the underground space utilization conceptual - action 
plan that will take into consideration the conditions of city development. These studies 
are described in the article "The state and prospects for utilization of underground 
space in Tbilisi city".
The issue of underground space application with taking into account the city’s 
location and its development prospects, the construction concept for different type’s 
underground facilities and directions, the technical - economic efficiency of 
construction.
In Tbilisi we considered as possible, as well as the 19th century city center 
constructed rather large existing and currently inactive underground spaces 
rehabilitation and their application for current demands. One of them is former 
Tamamshev caravanserai multistory cellars under the Freedom Square and many 
others.
In Tbilisi city up to this date neither is nor developed the underground space 
utilization complex program and the planned construction of underground facilities. 
So as actual is considered the formulation of main directions and principles Tbilisi 
urban underground.
Grounded due obtained by us materials is developed on the basis of the city's 
according territorial functional zoning principle recommendations of the underground 
space perspectives that will help us in organizing the non-stop traffic on the city’s 
main roads. These issues are considered in article "The Basic principles of Tbilisi city 
underground space utilization development program formation”.
Due considering of the above mentioned, we have established the goal of the 
research, development of methodology for utilization of underground space for 
various types of settlements functioning maximal rationalization.
The methodology is based on the parameters of the urban environment that in 
turn are divided by anthropogenic and natural factors. Amongst the anthropogenic
factors in the first place is the population, the absolute as well as its density. Both of 
them stipulates the required for Tbilisi city functioning objects. As the other factor we 
accept such significant anthropogenic factors as cars fleet absolute size and 
automobilization level (number of cars on per 1000 habitants).
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They include city transport existing level and their development perspectives 
by taking into account the modes. The next important question is existing of 
municipal, social, cultural, military, civil defense, power supply and communications 
objects, their current level of development and prospects underground space of 
development.
From the natural factors we considered relief, i.e., fragmentation of the earth's 
surface in the form of positive and negative. The laws of this fragmentation for located 
in various regions cities. The following is a geological and hydrological condition, 
seismic levels, etc.
The above mentioned part of the methodology consist technical side; of course, 
we also take into consideration the economic feasibility of the facilities construction. 
We consider the economic feasibility on two directions: I. Traditional that is 
based on returns of capital investments dye certain statutory period without that it is 
impossible to investment the construction. At the same time, we take into 
consideration the modern reality that shows that often the decision of object 
construction is depended not on the achieved by national economy effect in certain 
terms, but also depends on the nature of domestic and foreign policy decisions, 
specific government's course on the use of foreign debt.
For the providing the above mentioned aims is required the selection and 
implementation of high-tech methods and means that correspond to the experience and 
the latest achievements of the world's leading countries, both in theory and in practice, 
in issue of utilization of underground space.
The development of new technologies would give to us new achievements and 
results in utilization of underground space that will be reflected in the reduction of 
construction costs.
For the solution of arisen task we have developed the according layout of deep 
tunnel support rational contour, mathematical model and the corresponding software 
that is directly related to the New Austrian Tunneling Method.
We have offered for relief, geology, hydrology and other anthropogenic 
conditions a new Austrian method of tunnels construction that is in full compliance 
with designed by us deep support’s calculation method.
xii
Fro shallow tunnels grounded on carried by us analysis is recommended the 
without ditch restoration method for micro tunnels and pipe-lines that is particularly 
effective for spaces with high level of urbanization.
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შესავალი
bolo dros msoflios msxvil qalaqebSi mosaxleoba swrafad 
izrdeba, zogierT qalaqSi macxovrebelTa xvedriTi wili qveynis 
mosaxleobis saerTo raodenobis 80%-s Seadgens. mosaxleobis 
simWidrovem zogan kvadratul kilometrze 150 aTas kacs miaRwia da 
yovelwliurad izrdeba. magaliTad, TbilisSi Tavmoyrilia 
saqarTvelos mosaxleobis 40%-ze meti.
aseT pirobebSi Tavi iCines megapolisebis ganviTarebis 
problemebma binaTmSeneblobaSi, satransporto qselis gafarToebasa da 
zogadad, inftrastruqturis ganviTarebSi. am problemebis gadaWris 
erT-erTi efeqturi saSualebaa miwisqveSa sivrcis gamoyeneba. 
Tanamedrove qalaqebi warmoudgenelia miwisqveSa infrastruqturis 
ganviTarebis gareSe, romelic erTi SexedviT TiTqmis SeumCnevelia, 
magram metad mniSvnelovania, ramdenadac naklebad binZurdeba garemo.
me-20 saukunis bolo wlebidan evropis did qalaqebSi aqtiurad 
daiwyes miwisqveSa sivrcis gamoyeneba, CrdiloeT amerikaSi, iaponiaSi, 
ruseTSi es RonisZebebi tardeba metropolitenebis MmSeneblobis 
paralelurad, rodesac qalaqis gantvirTvis mizniT gadatvriTuli 
magistraluri quCebi gadaaqvT miwis qveS. mraval SemTxvevaSi 
sarkinigzo xazebi gadakeTda Cqarosnul trasebad, ganaxlda 
sakomunikacio daniSnulebis gvirabebi da a.S.
zemoxsenebulidan SeiZleba davaskvnaT, rom msxvil qalaqebSi 
miwisqveSa sivrcis gamoyeneba, maTi farTo SesaZleblobebis gamo,  
metad mniSvnelovania. miwisqveS SeiZleba ganlagdes sxvadasxva tipisa 
da daniSnulebis obieqtebi, amitom aucilebelia gaviTvaliswinoT msof-
lios mowinave qveynebis gamocdileba miwisqveSa sivrceebis maRali 
teqnologiebiT aTvisebis saqmeSi.
msxvil qalaqebsa da megapolisebSi cxovrebis xarisxis amaRleba, 
sul ufro aucilebel moTxovnad xdis qalaqebisaTvis miwisqveSa 
sivrceebis farTod aTvisebas. qalaqebisaTvis miwisqveSa sivrcis 
gamoyeneba es aris didi da kompleqsuri problema, romelic Tavis mxriv 
moiTxovs uamrav aqtualur sakiTxis gadaWras, rogoricaa:
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- samTo qanebis geologiuri dafenilobebis struqturuli 
agebulobebis Seswavla adgilis geologiuri dazvervis xarjze. 
srulfasovani laboratoriul-eqsperimentaluri kvlevebiT da 
gamoTvlebiT yamirebis fiziko-meqanikuri maxasiaTeblebis, rac SeiZleba 
bunebrivTan miaxloebul sididemde dadgena, aseve miwisqveSa nagebobis 
agebis racionaluri saproeqto gadawyvetilebebis SemuSaveba.
- miwisqveSa sivrcis kompleqsuri aTvisebis mizniT misi 
meTodologiis daxvewa-ganviTareba, dafuZnebuli msoflios 
ganviTarebuli qveynebis mecnierebisa da mSeneblobis uaxles 
miRwevebze, rogorc TeoriaSi, ise praqtikaSi.
- miwisqveSa nagebobebis mSeneblobis xarisxis, specialistTa 
kvalifikaciis donis amaRleba, dafuZnebuli kompiuterizaciis 
maqsimalur danergvaze, menejmentis rolis amaRlebaze, raTa 
maqsimalurad iyos daculi usafrTxoeba, minimumamde iqnes dayvanili  
mSeneblobisa da eqspluataciis periodSi mosalodneli riskebis 
albaToba.
- miwisqveSa sivrcis aTviseba da marTva inovaciuri teqnologiebis 
danergviT axali masalebis, konstruqciebiT da uaxlesi teqnikis 
gamoyenebiT, raTa minimumamde Semcirdes mSeneblobis vadebi.
_ msxvil qalaqebsa da megapolisebisaTvis miwisqveSa sivrcis 
aTvisebaSi farTod iqnes danergili msxvili mravalfunqciuri 
nagebobebi, romelic Tavis mxriv xels uwyobs sazogadoebis cxovrebis 
xarisxis gaumjobesebas. miwisqveSa sivrcis samrewvelo da ekologiuri 
usafrTxoebis mizniT gamoyenebisaTvis saWiroa miwisqveSa nagebobebis 
moculobiTi dagegmareba da konstruireba. SesaZlebeli iqnas iseTi 
gadawyvetilebebis miReba, romelic sazogadebas naklebad agrZnobinebs 
sivrcis SezRudvis problemas.
- saproeqto organizaciis mier dasabuTebuli miwisqveSa 
nagebobebis mSeneblobebis organizaciis sqema, romelSic asaxulia 
samSeneblo teqnologiebis da samSeneblo moednis mdebareobis 
racionaluri Serwyma, asaxulia samSeneblo-samontaJo samuSaoebis 
Sesrulebis Tanmimdevroba, Sesrulebis pirobebi da saSualebebi. 
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satransporto misasvleli gzebi transportisa da samontaJo 
meqanizmebisaTvis.
- miwisqveSa nagebobebisaTvis samrewvelo da ekologiuri 
usafrTxoebisa da saimedoobisaTvis saWiro RonisZiebaTa kompleqsiT 
uzrunvelyofa; saimedo energomomaragebis, wyalmomaragebisa da 
ventilaciiT aRWurva.
miwisqveSa nagebobaTa mSeneblobis procesSi saimedoobis 
amaRlebisaTvis, samSeneblo teqnologiebis racionaluri da efeqturi 
meTodikis SerCeva.
XXI saukuneSi miwisqveSa sivrcis aTvisebis arqiteqturuli 
gadawyveytilebis erT-erT umTavres mizans warmoadgens qalaqis 
miwiszeda da miwisqveSa sivrceebs Soris harmoniis Seqmna. teqnikuri, 
funqcionaluri, ekonomiuri da esTetikuri problemebis 
aratradiciuli, axali Taobis SemoqmedebiTi gadawyveta, raTa srulad, 
kompleqsurad da efeqturad iqnes gamoyenebuli miwisqveSa sivrce.
Temis aqtualoba. me-20 saukunis meore naxevarSi, mTel msoflioSi 
Zireuli Zvrebi moxda miwisqveSa sivrcis aTvisebaSi. metad aqtualuri 
gaxda miwisqveSa sivrcis gamoyeneba sxvadasxva daniSnulebis obieqtebis 
gansaTavseblad. amas mowmobs uamravi magaliTi: mTel rig msoflios 
msxvil qalaqebSi swrafi tempiT mimdinareobs miwisqveSa nagebobebis 
mSenebloba.
Crdilo amerikaSi, iaponiasa da ruseTSi metropolistenebTan 
erTad warmatebiT mimdinareobs Tanamedrove arqiteqturisTvis  
damaxasiaTebeli miwisqveSa mravaldoniani  da mravalfunqiuri 
kompleqsebis mSenebloba, saqalaqo gadatvirTuli avtogzebis, 
rkinigzebis xazebis, Cqarosnuli trasebis aseve komunaluri 
sacxovrebeli da sxva daniSnulebis obieqtebis miwisqveSa sivrceSi 
gadatniT.
msxvil qalaqebsa da megapolisebSi miwisqveSa sivrcis farTod 
gamoyenebisaTvis aucilebelia miwisqveSa sivrcis aTvisebis 
meTodologiis damuSaveba maRali teqnologiebis gamoyenebiT, misi 
kanonzomierebisa da strategiis gansazRvra. amisaTvis saWiroa am 
saqmeSi msoflios mowinave qveynebis gamocdilebebisa da ukanaskneli 
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miRwevebis Seswavla, rogorc praqtikuli ise mecnieruli 
TvalsazrisiT. miwisqveSa dagegmarebaSi axali Taobis nagebobebis 
mSeneblobis gaTvaliswineba, Tanamedrove arqiteqturuli gadawyvetebis 
farTod gamoyeneba, usafrTxoebisa da ekologiuri aspeqtebis 
gaTvaliswineba, raTa minimumamde iqnas dayvanili adamianebze miwisqveSa 
sivrcisaTvis damaxasiaTebeli negatiuri fsiqologiuri zemoqmedebis 
gavlena.
amrigad, miwisqveSa mSeneblobasTan dakavSirebuli sakiTxebi 
sadReisod metad aqtualuria. 
samuSaoTa mizania: mSeneblobis maRali teqnologiuri meTodebisa 
da miwisqveSa sivrcis aTvisebis formirebis ZiriTadi principebis 
damuSaveba.
samuSaos mecnieruli siaxle:
- damuSavebulia miwisqveSa sivrcis aTvisebis, programis 
formirebis, normatiuli dokumentaciis damuSavebis ZiriTadi 
principebi;
- damuSavebulia metropolitenis sadguris mSeneblobis axali 
naxevrad daxurili xerxi, maRali teqnologiis gamoyenebiT da 
mravalsarTuliani miwisqveSa nagebobebis agebis usafrTxo teqnologia;
- damuSavebulia Ria wesiT muSaobis pirobebSi qvabulis damreci 
ferdobebis Rerovani ankerebiT gamagrebis meTodologia da miRebuli 
gvaqvs analitikuri damokidebuleba masze moqmed Zalvebis sidideebs 
Soris. SemoTavazebuli gvaqvs angariSi Semdegi TanmimdevrobiT:
dadgindes samagris muSaobis pirobebi mocemuli geologiuri 
pirobebisa da samuSaoTa teqnologiebis mixedviT. datvirTvaTa  
SesaZlo SexamebebisaTvis SeirCes misi saangariSo sqema, empiruli 
formuliT ganisazRvros ankeruli Reroebis saWiro sigrZe. armaturis 
dadgenili bijebisaTvis SeirCes naSxefbetonis garsis sisqe;
- damuSavebulia miwisqveSa erTTaRiani nagebobis racionaluri 
moxazulobis dadgenis meTodika samTo-geologiuri pirobebis 
gaTvaliswinebiT;
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- mcire CaRrmavebis metropolitenis damuSavebuli 
teqnologiis gamoyeneba mSenebare  obieqtze;
-Rerovani samagris gaangariSebis sainJinro meTodikis gamoyeneba 
saproeqto organizaciebSi.
naSromis struqtura da moculoba: O
sadisertacio naSromi Sedgeba: Sesavlis, ori Tavis, daskvebisa da 
gamoyenebuli literaturis nusxisgan. teqstis . . . . gverdisagan, maT 
Soris 40 naxazisa da 3 cxrilsagan.
naSromis aprobacia. 
disertaciis masalebi moxsenebuli iqna:
- saqarTvelos saavtomobilo-sagzao institutis 
saerTaSoriso samecniero konferenciaze, q. Tbilisi 2009 wels.
- saqarTvelos teqnikuri universitetis 78-e Ria saerTaSoriso 
konferenciaze, q. Tbilisi 2010 wels.
- saqarTvelos teqnikuri universitetis satransporto da 
manqanaTmSeneblobis fakultetis sadisertacio sabWos or seminarze.
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1. ლიტერატურის მიმოხილვა
1.1. miwisqveSa sivrcis aTvisebis ganviTarebis procesis 
analizi.
qalaqebis miwisqveSa nawilebis mSenebloba ar aris moda, arc 
pricipulad axali mimarTuleba da ar warmoadgens raime Tavisi arsiT 
axal futuristul ideas arqiteqturaSi. es mxolod qalaqebis 
sicocxlis pirobebis garkveuli maCvenebelia, dakavSirebuli maT 
raodenobriv da xarisxobriv zrdasTan. es arsebiTad saqmiani teqnikur-
ekonomikuri pasuxia kiTxvaze, Tu ranairad SeiZleba gadawydes 
qalaqmSeneblobis rigi problemebi, warmoqmnili axal da tradiciul 
saqalaqo funqciebis ganviTarebis Sedegad. “miwisqveSa qalaqis” 
ganviTareba xels uwyobs, rom yvela qalaqis macxovrebelisaTvis 
Cveuli “miwiszeda” qalaqi momavalSic darCes, esTetiurad mimzidveli 
da adamianuri saxis mqone. miwisqveSa mSeneblobam unda STanTqos 
yvelaferi negatiuri, rac xels uSlis qalaqis “TviTSegrZnebas”, magram
mis gareSec ar SeuZlia arseboba.
istoriul xanaSi da civilizaciis gariJraJze, adamiani 
Cveulebrivad cxovrobda gamoqvabulebSi, romlebic bunebrivad 
warmoiqmneboda kirqvebSi, kalciumis karbonitis bunebrivi wylebiT 
neli, magram uwyveti gaxsniT. swored es martivi geologiuri faqtorebi 
gansazRvravda adreuli dasaxlebis adgilmdebareobas, romlebic 
warmoiqmnen uxsovar droSi. TandaTan adamianebi gadavidnen bunebrivi 
gamoqvabulebis gamoyenebidan jer maT gafarToeba-gaRrmavebaze, xolo 
Semdeg ki xelovnuri gvirabebis Seqmnaze. amis saukeTeso magaliTia 
iordaniis udabnos nawilSi uZvelesi qalaqi petra. petra es aris 
wiTel qviSaqvaSi gamokveTili cixe-qalaqi, Tavisi taZrebiTa da 
darbazebiT. mdinare nilas xeobaSi, aseve aris qvaSi nakeTi taZrebi da 
sxva nagebobebi. 
ganTqmulia abu-simbelas taZrebi. es taZrebi gamokveTilia 
vardisfer qviSa-qvaSi, imdenad araCveulebrivia,  rom aucileblad 
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CaiTvleboda uZvelesi msoflios erT-erT saocrebad, rom ar iyvnen 
TiTqmis bolomde qviSiT dafaruli. isini meorejer 1813 wels iqna 
aRmoCenili Sveicareli mecnieris burkhartis mier. taZrebis win 
aRmarTuli ramzes-II-is 20 metriani oTxi qandakeba gvafiqrebinebs, rom 
es nagebobebi Seqmnili unda iyos Cvens welTaRricxvamde me-12 saukuneSi. 
didi taZari gamokveTilia kldeSi zomebiT: 16,2_17,4Dm, is 60Dm siRrmis 
gvirabebiT ukavSirdeba sxva samlocveloebs.  
SemorCenil Zvel miwisqveSa nagebobebs Soris erT-erTi
gamorCeuli nagebobaTa kompleqsia Zvel kabadokiaSi, miwisqveS 
ganaSenianebulia sacxovrebeli nagebobebis sistema, kerZod, Zvelma 
qristanebma Tavdasacavad aq aages miwisqveSa qalaqi kaimakli, sadac 
daaxloebiT 60 aTasamde adamiani cxovrobda. es miwisqveSa 
aTsarTuliani qalaqi gamokveTilia vulkanur tufSi daaxloebiT 19 km-
is sigrZiT, sadac ganTavsebuli iyo sacxovrebeli oTaxebi, sasawyobo, 
saqonlis Sesanaxi da sxva daniSnulebis saTavsoebi, eklesia-monastrebi. 
oTaxebi erTmaneTs koridorebiT ukavSirdebodnen. miwisqveSa qalaqs 
hqonda saventiliacio arxebi, wyalgamyvani sistema da wylis 
rezervuarebi maragis Sesanaxad.
vulkanuri tufi, es aris iolad dasamuSavebeli da amavdroulad 
sakmao simtkicis qani. erT adamians ubralo instrumentiT SeeZlo erT 
TveSi 70-100kub metris damuSaveba.
kabadokiis mTagoriani raionisaTvis damaxasiaTebeli 
kontinentaluri klimatis pirobebSi, tufis qani Tavis  saukeTeso 
Tboizoliaciis TvisebebiT, miwisqveSa qalaqSi uzrunvelyofda mudmiv 
temperaturas, 10-12 gradusis farglebSi. miwisqveSa sivrceSi idialuri 
klimaturi pirobebi saSualebas iZleoda wlis nebismier periodSi 
macxovreblebs ewarmoebinaT sakvebi produqtebis mravali saxeoba. 
produqtebiT momaragebaSi gansakuTrebiT didi wili modioda sokos 
plantaciebze.
TiTqmis dRevandlamde SemorCenilia miwisqveSa sacxovrebeli 
nagebobebi Crdilo CineTSi. varaudoben, rom CineTis provinciebSi –
(xuanani, Sansi, da gansi) 10 milionamde adamiani afarebda Tavs 
miwisqveSa nagebobebs. es nagebobebi gamokveTili iyo tyis masivebis qveS. 
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mkacr klimatur pirobebSi namdvilad didi Sveba iyo 
macxovreblebisTvis es miwisqveSa nagebobebi, romlebic kargad
inarCunebdnen siTbos. 
ganvixiloT saqarTveloSi miwisqveSa sivrcis aTvisebis 
qronologia. Tanamedrove saqarTvelo msoflios erT-erTi is qveyanaa, 
romelic istoriulad dasaxlebuli iyo ZiriTadad qarTveluri 
tomebiT. SenarCunebulia am xalxis mier sami aTasi wlis winaT agebuli 
kulturuli Zeglebis nimuSebi. Uucxo tomebis - asirieli, qimero-
skifebis  da sxvaTa uamravi darbevebis Semdeg ziandeboda ara marto 
mosaxleoba, aramed qveynis infrastruqturac, Zireulad ingreoda, 
rogorc ubralo mosaxleobis, agreTve feodalebis sasaxleebi, 
TavdacviTi da kulturuli nagebobebi. magram rogorc ki dampyroblebi 
tovebdnen gaZarcul da ganadgurebul qveyanas, maSinve mosaxleoba 
SesaZleblobis farglebSi iwyebda aRdgenebs, Tumca bevri dasaxlebuli 
teritoriebic rCeboda gadamwvar, daferflil da samudamod 
ganadgurebul adgilebad. Ppirvel  rigSi xdeboda TavdacviTi, 
kulturuli nagebobebis aRdgena da mxolod amis Semdgom samoqalaqo 
daniSnulebis nagebobebis aRdgena.
uZvelesi nagebobis ganuyofeli nawili iyo miwisqveSa 
gasasvlelebi, gaTvlili 2-3 kacze rigis gasatareblad, e. w. gvirabebi, 
romlebic uzrunvelyofdnen mtrisgan malulad evakuacias, cixe-
simagreebSi wylisa da sakvebis mizidvas, da sxva. aseTi gvirabebi iyo 
TiTqmis yvela cixe-simagrebis, monastrebis, sasaxleebis aucilebeli 
atributi. 
aseTi gasasvlelebis sigrZe ramodenime aTeuli metridan,  zogjer 
ki ramodenime kilometrsac ki aRwevda. imis gamo, rom nagebobebi 
ZiriTadad gorakebze da mTebis mwvervalebze  igeboda, gvirabis sawyis 
da bolo wertilebs Soris doneTa sxvaoba 100-150 m-mde aRwevda, rac 
nawilobriv xels uwyobda maT ventiliacias. gvirabis mniSvnelovani 
sigrZis da doneTa sxvaobis simciris SemTxvevaSi gonivrulad 
iyenebdnen funqciurad  mezobeli adgilebis gadafarviT Seqmnil 
sicarieleebs, sadac SeniRbulad aTavsebdnen Tixis saventiliacio 
milebs. Uumravles SemTxvevaSi am gvirabebSi mowyobili iyo 
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maRalsafexuriani ,,kibis” msgavsi gasasvleli, romelic mcired pasuxobs 
dRevandel standartebs.
aseTi miwisqveSa gasasvlelebi kargad aris SemorCenili meoTxe-
meeqvse saukuneebSi kldeSi nakveT qalaqebSi ufliscixeSi da varZiaSi 
(meTormete sauk.) nax. 1.
nax. 1. cixe-gojis miwisqveSa Sesasvleli (noqalaqevi) III sk. Cv. eramde
nax. 2.  kldeSi nakveTi qalaqi ufliscixe (me-4 – me-6 sauk)
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ukeTes mdgomareobaSia Cv. w. a. mesame saukuneSi agebuli noqa-
laqevSi cixe-gojis miwisqveSa gasasvleli, dasavleT saqarTveloSi q. 
senakis maxloblad qujis cixis gvirabi, romelic dasaxlebas 
akavSirebda md. texuras xeobasTan. miwisqveSa gasasvleli kldovan 
qanSia gamokveTili. misi sigrZe da sigane Tavisuflad uzrunvelyofda 
ori adamianis moZraobas. Ggvirabs aqvs kibis saxe, romelic gadis 
pirdapir mdinaris kalapotTan.
Ynax. 3.   kldeSi nakveTi qalaqi varZia  (me-12 sauk.)
yvelaze mniSvnelovan miwisqveSa nagebobebs Soris (nax. 3) 
xelovnebis nimuSad iTvleba varZia. varZia es  aris kldeSi nakveTi 
samonastro kompleqsi, mxatvruli kulturis Zegli agebuli meTormete-
mecamete saukuneebSi, mdebareobs istoriul javaxeTSi, aspinZis raionSi, 
axalcixidan 30 km-is manZilze, mdinare mtkvris marcxena napirze. 
samonastro kompleqsi gamokveTilia eruSeTis mTis kalTaze 
tufbreqiCiebis Sereul kldeSi (sigrZe 500 m-mde), ganlagebulia camet 
sarTulad. Sedgeba istoriulad Camoyalibebuli 2 nawilisagan - varZiis 
monastrisa da ufro adrindeli xanis (X-XII saukuneebi) kldis soflis 
ananurisagan. mSenebloba ramdenime etapad mimdinareobda.
I etapze, giorgi III-is mefobis wlebSi (1156-1184), SemuSavda gegma da 
gamoikveTa pirveli senakebi eklesiiTurT. II etapze (1184-1185) arsebuli 
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gegma nawilobriv Seicvala. Tamar mefis miTiTebiT Catarda monastris 
centris rekonstruqcia, kldeSi gamokveTes RvTismSoblis miZinebis 
didi darbazuli taZari stoa-portikiT. taZari moxata mxatvarma 
giorgim, mxatvarTa jgufma qarTlis erisTavis rati suramelis 
TaosnobiTa da saxsrebiT. III etapze (1185-1203) damTavrda saTavsebisa da 
monazonTa senakebis, agreTve TavdacviT da sairigacio nagebobaTa 
gamokveTa. IV etapi dakavSirebulia 1283 wlis miwisZvrasTan. aq beqa 
jayeli-cixisjvrelis aTabagobis xanaSi (1285-1306) aages orTaRiani 
nageboba stoa-portikis gasamagreblad da orsarTuliani 
moCuqurTmebuli samreklo. mSeneblobis V etapze, ivane aTabagis dros, 
Seiqmna didi satrapezo.
varZiis xuroTmoZRvreba dafuZnebulia winaswar SemuSavebul 
kompoziciur ideaze - mravalsarTulad gamokveTili.
Kkompleqsis mSenebloba ramodenime etapad mimdinareobda. 
ansambli ganlagebulia kldis ubis siRrmeSi Casmuli centris - taZris 
garSemo. mTeli monasteri samxreT mxaresaa mimarTuli da 
sacxovreblebi kldis siRrmeSi, samxreTidan CrdiloeTiTaa 
gamokveTili. monazonTa sacxovrebeli da sazogadoebrivi palatebi 2, 3 
da 4 oTaxisagan Sedgeba da erTmaneTTan dakavSirebulia karibWeebTan 
Seqmnili sagangebo gasasvlelebiT. monasterSi 120 sacxovrebeli 
kompleqsis 420 saTavsoa, m. S. 25 marani 185 qvevriT. sacxovrebeli 
kompleqsebi Sedgeba erT RerZze ganlagebuli karibWis, sacxovreblisa 
da sakuWnaosagan. karibWe mTavari arqiteqturuli elementia, romelic 
varZias mis winamorbed udabno-monastrebisagan ganasxvavebs. karibWis 
farTo TaRi erTaderTi da mTavari arqiteqturul-teqnikuri elementia 
monastris fasadis gaformebaSi. sacxovrebeli Tu sazogado 
daniSnulebis saTavsebi teqnikurad maRal donezea Sesrulebuli.
oTaxebis kedlebSi gamokveTilia farTo niSebi - sawolad, 
loginis dasalageblad, mcire niSebi - WurWlisaTvis, wignebisa da 
WraqisaTvis, merxebi, kera da sxva. niSebi metwilad TaRovania da 
Semkulia martivi CaWrili sapireebiT. kldis sibrtyeebi mTavar 
saTavsebSi damuSavebulia xorkliani faqturiT. zog samyofels akravs 
mcire samlocvelo (sul Tormeti). varZia ar gamoirCeva mdidruli 
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morTulobiT, erTaderTi samkaulia samlocveloTa kedlis mxatvroba. 
am mxriv mniSvnelovania RvTismSoblis miZinebis taZrisa da karibWis 
moxatuloba (1184-1186), sadac qristes cxovrebis amsaxvel scenebTan 
erTad gamosaxulia giorgi III-isa da Tamar mefis portretebi, agreTve 
qarTlis erisTavi rati surameli.
varZiis taZris moxatuloba qarTuli monumenturi ferweris 
mniSvnelovani Zeglia. qarTuli kedlis mxatvrobis kvlevisaTvis igi 
didmniSvnelovania zusti TariRis gamo.
ananuris eklesiaSi Semonaxuli moxatuloba XVI saukunes 
ganekuTvneba. varZiis mTel kompleqsSi ukeTaa daculi aRmosavleTis 
nawili. aq mTlianad an nawilobriv gadarCenilia 242 gamoqvabuli 
oTaxi. maT Soris gvxvdeba 5,6x 8 m farTobis darbazi. amave nawilSia 
"sadarbazo" sakrebulo - mcire eklesiiT, Tamaris oTaxi, salxino 
(marniT) da sxva. varZiis monastris dasavleT nawilSia satrapezo, 
xolo centralur nawilSi sagangebo TavSesafari - samalavi oTaxebi. 
gvirabebi momaragebuli iyo wyliT. mTavari eklesiis maxloblad 
siRrmeSi bunebrivi wyaroa. amasTan kldeSi gamokveTil gvirabSi 3,5 km 
sigrZis wyalsadeni trasaa.
Ggancvifrebas iwvevs Sua saukuneebis saqarTveloSi aseTi kldeSi 
gamoqandakebuli, amxela sivrcis damproeqtebelTa da xuroTmoZRvarTa 
ostatoba. roca miwisZvramde, meTxuTmete saukunemde, mas gare 
samyarosTan mxolod kldeSi nakveTi fanjrebi da erTaderTi kargad 
daculi liTonis karibWe akavSirebda.
samonastro kompleqss hqonda miwisqveSa gasasvleli gvirabi 
mdinare mtkvris kalapotamde. meTxuTmete saukunis globalurma 
miwisZvram Camoangria misi fasaduri nawili da gasasvlelis nawili 
gaaSiSvla, ris Semdgomac gvirabma praqtikulad Sewyvita 
funqcionireba.
meTxuTmete saukuneSi saqarTvelos daSlam, sam samefod  da
ramodenime saTavadod, mniSvnelovnad imoqmeda qveynis aRmSeneblobis 
tempze. am periodidan meTvramete saukunemde agebuli iqna sul 
ramodenime miwisqveSa nageboba, romlebic Sendeboda mefis sasaxleebis 
saidumlo gasasvlelebad da qarvaslebSi ZiriTadad TbilisSi, 
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naklebad ETelavSi da siRnaRSi. gasasvlelebi warmoadgendnen kldeSi, 
an mesame-mexuTe kategoriis gruntebSi 5-7 m-is siRrmeze zedapiris 
donidan gamokveTil gvirabebs, sadac ar SeiZleboda yofiliyo gruntis 
wylebi. Uufro xSirad am gasasvlelebs hqondaT aguris wyobisgan 
gakeTebuli TaRebi da or-sam sarTuls moicavdnen.
sasaxleebisaTvis yvelaze dabali miwisqveSa sarTuli 
gamoiyeneboda yinulis da malfuWebadi produqtebis Sesanaxad, 
qarvaslebSi ki sawyobebisaTvis. aseTia meTeqvsmete-meTvramete 
saukuneebSi agebuli mefe rostomis, vaxtang meeqvsis, erekle meoris 
sasaxleebi, aseve qarvasla q. Tbilisis centrSi.
1795w sparseTis Sahis, aRa-mahmad-xanis, Semosevisas mTlianad 
ganadgurebuli iqna Tbilisis umniSvnelovanesi nagebobebi, maT Soris 
gogirdis abanoebic, romlebic gamokveTili iyo qviSaqvis masivSi. 
miwisqveSa nagebobebi TiTqmis mTlianad ganadgurda, SemogvrCa mxolod 
ramodenime maTganis nangrevebi.
miwisqveSa nagebobebis mSeneblobis masStabebi q. TbilisSi 
gaizarda  mxolod mecxramete saukunis ociani wlebidan. Aam periodSi 
agebul erT-erT mniSvnelovan nagebobad SeiZleba CaiTvalos brtyeli 
aguriTa da kiris gvirabiT gamagrebuli koleqtori, romlis 
daniSnuleba iyo saniaRvre wylebis gatareba_avanaanT xevi, axlandeli 
g. leoniZis quCis gaswvriv Tavisuflebis moednis qveS, baraTaSvilis 
quCisken md. mtkvarSi CasaRvrelad. Kkoleqtoris 4-5%-iani qanobi 
uzrunvelyofda 4-5 m/wm  wylis xarjis gatarebas. droTa ganmavlobaSi 
adidebul sagazafxulo wylebs CamohqondaT ra saniaRvreSi didi 
raodenobiT naSali, moxda misi amovseba. xolo zeda, Tavisufal 
teritoriaze daiwyo aRmSenebloba. es Tavisufali teritoria,  
daaxloebiT 1.5 ha farTobiT vaWarma g. tamamSevma Seisyida Tavad e. 
ciciSvilisagan. cnobilma italielma arqiteqtorma adgilis 
naklovanebebi Seafasa mis sasikeTo Rirebulebad da 1847-1851 ww-Si 
aaSena qarvasla miwisqveSa oTxsarTuliani nawiliT.
amJamad man dazoga miwisqveSa samuSaoebis 40%-mde imis xarjze, 
rom darCenili iyo saniaRvris Tavisufali sivrce. nagebobis miwiszeda 
pirveli sarTuli gamoiyeneboda savaWro obieqtebisaTvis, xolo zeda 
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sarTulebze ganTavsebuli iqna Teatrebi, romlebic TavianTi 
umSvenieresi, iSviaTi mdidruli interieriT, gaocebas iwvevda, maT 
Soris magaliTad, diuma aRfrTovanebas ver malavda. Aamave SenobaSi 
ganTavsebuli iqna opera italielebis dasiT, romelmac 1875 wlamde 
ifunqcionera da xanZris gamo daixura. xanZris Semdeg mflobelma  
gadaakeTa Senoba da uari Tqva iq Teatris ganTavsebaze. aseTi saxiT 
nagebobam iarseba meoce saukunis ociani wlebis bolomde, ris Semdegac 
moixsna misi zeda nawili, xolo qveda nawili daifara asfaltis 
safariT.
meoce saukunis dasawyisSi q. TbilisSi agebuli iqna Senoba, 
romelic imis magaliTs iZleva, Tu rogor SeiZleba warmatebulad iqnes 
gamoyenebuli miwisqveSa nagebobebisaTvis bunebrivi reliefi.  
mecxramete saukunis 50-ian wlebSi qalaqis sazRvari gadioda axlandeli 
rusTvelis prospeqtis bolosTan. Aam adgilTan iqna aSenebuli sabaJo. 
male aSenda saniaRvre koleqtoric. koleqtoris gadaxurul zedapirze 
gaSenda keTilmowyobili quCa farTo trotuarebiT da wyalamcilebeli 
mowyobilobebiT. koleqtoris bolo gadioda mtkvris marjvena maRal 
ferdobze. ramodenime aTeuli wlebis manZilze koleqtoridan 
gamoJonilma niRvris wylebma mis garSemo Seqmnes Rrma da ganieri 
Tavisufali sivrce. mecxramete saukunis bolos es adgili ukve 
aRmoCnda qalaqis centrSi da qalaqis mesveurebma misi keTilmowyoba 
gadawyvites. cnobilma Tbiliselma arqiteqtorma henrix grivenskim 
SeimuSava, modernis stilSi, im droisaTvis unikaluri Senobis proeqti, 
romlis fasadic SemdgomSi gaalamazes cnobil moqandake i.DnikolaZis 
bareliefebiT. arqiteqtorma Wkvianurad gamoiyena adgilis reliefuri 
SesaZleblobebi. Mman daagrZela koleqtori da Tavisufal miwisqveSa 
sivrceSi aago uzarmazari nageboba, sadac ganaTavsa Teatraluri 
darbazi 500 kacze, aseve TeatrisaTvis saWiro SenobebiT, aseve 
saTavsoebi, nagebobis pirvel sarTulze ganTavsebuli mdidruli 
maRaziebisaTvis.  Ees nageboba dRemde erT-erTi saukeTeso ESenobaa 
rusTavelis prospeqtze.
Mmas Semdeg, rac am nagebobis mopirdapired rusTavelis 
prospeqtze aigo miwisqveSa gadasasvleli, gaiWra damatebiTi 
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Sesasvleli am nagebobisaTvis da ufro xelmisawvdomi gaxda miwisqveSa 
sivrcis gamoyeneba da aseve misi arqiteqturuli saxis ganaxleba, 
galamazeba. 
Aanalogiurad SeiZleba Tavisuflebis moednis miwisqveSa 
gadasasvlelis  maxloblad sivrcis aTviseba,  adre arsebuli 
qarvaslis qveS gauqmebuli miwisqveSa sam-oTx sarTuliani sasardafe 
teritoriebis gamoyenebis xarjze. Aam teritoriis (daaxloebiT  90-100kv 
m) xarjze q. Tbilisi miiRebs qalaqis centrSi daaxloebiT 30000 kv m 
farTobs, restornebis, kafe-barebis, an sagamofeno darbazebisaTvis.
miuxedavaT statiis avtorebis mier ara erTi mimarTvisa qalaqis 
meriisaTvis, rom Catardes sakvlev-saZiebo samuSaoebi moednis qveS, 
sakiTxze pasuxi jer ar arsebobs. Qqarvaslis proeqtze masalebis 
moZieba jer-jerobiT ver xerxdeba.
Ees mosazreba, rom qalaqis Suagul centrSi SeiZleba arsebobdes 
uzarmazari miwisqveSa iolad asaTvisebeli sivrce imsaxurebs 
yuradRebas. aseTived SeiZleba miviCnioT md. Mmtkvris marcxena 
sanapiroze e. w. `peskebTan” miwisqveSa uzarmazari Rvinis sasawyobe 
sivrceebi, aseve baraTaSvilis quCaze  sabavSo-saxelovno saswavleblis 
qveS gauqmebuli saTavso sivrceebi, da ase S. gvaqvs agreTve iseTi 
magaliTebic, roca Zveli Senobebis qveS arsebuli sasardafe sivrceebi 
aris aTvisebuli mag. restorani `maidani,” gogirdis abanoebis ubanSi, 
romelic ganTavsebulia Zveli nagebobis qveS. Aaq gasufTavebuli 
Zveleburi aguris wyoba TeTri kiris duRabze, TaRebiTa da svetebiT 
qmnis umSvenieres interiers da aocebs mnaxvels.
2008-2009 wlebSi avtorebis mier mtkvris marjvena sanapiros 
qalaqis Zveli ubnebis, quCebis da miwisqveSa gadasasvlelebis  
reablitaciis proeqtis ganxilvisas gairkva, rom mecxramete saukunis 
ociani wlebis Semdgom imdenad amortizirebulia isini, rom aRar 
eqvemdebarebian aRdgeniT samuSaoebs. maTi deformaciebis ZiriTadi 
mizezi aris  is, rom fundamentebi ZiriTad kulturul fenazea 
dayrdnobili da ganicdian araTanabar jdenas. kulturuli fenis sisqe 
zogjer 10-12 m- mde aRwevs. aseve did gavlenas axdens wylis da 
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sakanalizacio arxebis dazianebiT sardafebSi da fundamentis 
siaxloves wylis mudmivi zemoqmedeba.
Aam droisTvis agebuli aranaklebi raodenobis nagebobebis 
fundamentebi kldovan gruntzea dayrdnobili. aseTi nagebobebis 
umravlesobis qveS aris vrceli sasardafe sivrceebi 4-5 m-is siRrmeze. 
aseTi nagebobebis umravlesobas aqvs originaluri arqiteqturuli saxe 
da Tanamedrove moTxovnebis dasakmayofile-blad, saTanado 
sareablitacio samuSaoebis Semdeg, isini warmatebiT SeiZleba 
gamoyenebuli iqnas mcire sastumroebad, turistul saagentoebad da 
sxva.
Mmeoce saukunidan q. Tbilisis infrastruqturam swrafi tempebiT 
daiwyo ganviTareba, maT Soris miwisqveSa sivrcis aTvisebis kuTxiTac. 
1902 wels sololakis qedis qviSaqvis mkvrivi qanebis gaWriT aigo fexiT 
mosiaruleTaTvis gvirabi, romelic botanikur baRTan aerTebs qalaqis 
erT-erT prestiJul raions sololaks.
Qqalaqis infrastruqturis erT-erT mniSvnelovan komponentad 
iTvleba Ria wesiT agebuli sagvirabo nagebobebi. Ees aris upirveles
yovlisa miwisqveSa gadasasvlelebi da miwisqveSa kompleqsebi, 
gankuTvnili transportisaTvis, savaWro, kulturuli da sxva 
daniSnulebis dawesebulebebisaTvis. saqarTveloSi pirveli miwisqveSa 
gadasasvlelebi gaCnda gasuli saukunis 50-ian wlebSi. Eesenia q. 
TbilisSi leninis (axlandeli kostavas} quCaze teqnikuri 
universitetis saswavlo korpusebis dasakavSireblad da rusTavelis 
prospeqtze mecnierebaTa akademiasTan agebuli miwisqveSa gasasvlelebi. 
isini agebuli iqna quCis marTobulad, raTa ganecalkevebinaT xalxis 
nakadi satransporto moZraobisagan. analogiuri gadasasvlelebi 
agebuli iqna momdevno ramodenime wlis ganmavlobaSi qalaqis 
centralur nawilSi. Yyvela es gadasasvleli aSenebuli iqna Ria wesiT, 
asawyobi konstruqciebis gamoyenebiT. muSaobis sadReRamiso reJimiT
ageba xdeboda umokles vadaSi, oridan oTx kviramde. Aam 
gadasasvlelebma mniSvnelovnad gaaumjobesa xalxis da transportis 
nakadis moZraobis pirobebi.  Tumca, aqve unda aRiniSnosQ TbilisisaTvis 
damaxasiaTebeli individualuroba, romelsac adgili TiTqmis ara aqvs 
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sxva qveynebis qalaqebSi, Tu ar CavTvliT samxreT kavkasiis qveynebs, 
miuxedavad transportis uwyveti  moZraobisa,  maT Soris 1-1.5  wm 
intervalisa, aseve gadasasvlelebis arc Tu didi CaRrmavebisa, 
mosaxleobis garkveuli nawili, gansakuTrebiT axalgazrdebi, Tumca 
arc Tu iSviaTad Suaxnis adamianebic, amjobineben quCis gadaWras 
pirdapir miwisqveSa gadasasvlelis Tavze. Aarc mosaxerxebeli kibeebi 
pandusebiT etlebisTvis, arc  zamTris periodSi kibeebis gayinvis 
asacileblad gaTbobam, arc barierebis mowyobam  dReisaTvis didi 
Sedegi ver mogvca. Aam mxriv xSiria saavario situaciebi. Aaqedan 
SeiZleba davaskvnaT, rom Tbilisis macxovrebelTa mentalitetis mqone 
qalaqebSi transportisa da xalxis moZraobis gadakveTis adgilebSi 
mizanSewonilia miwisqveSa sivrce daeTmos transportis moZraobas, 
adgilis dagegmarebis Seabamisi gadawyvetilebebiT.   
q. TbilisSi ukanasknel wlebSi agebul miwisqveSa 
gadasasvlelebidan  unda aRiniSnos  gamarjvebis prkTan agebuli 
satransporto kvanZi, miwisqveSa gadasasvleliT. WavWavaZis prospeqtis 
boloSi satransporto nakadebis ganStoeba xdeba rgoluri tipis 
kvanZiT. rgoliT SemosazRvrul kunZulze aris Sadrevani, 
garSemortymuli rva originaluri musikosTa skulpturebiT. (nax. 4)
Sadrevnis  gamWvirvale Ziri miwisqveSa gadasasvlelSi qmnis bunebrivi 
ganaTebis efeqts, sadac wriulad ganlagebulia sxvadasxva savaWro 
obieqtebi. miwisqveSa nagebobas aqvs farTo  gasasvleli gamarjvebis 
parkSi. Aaqedan iSleba umSvenieresi xedi, parkis panorama da mosCans 
TrialeTis qedi, romlis kalTazec mowyobilia Sadrevnebis  mTeli 
rigi kaskadi. (avtori arq. k. naxucriSvili). Aase rom saxezea 
satransporto kvanZis  gaxsnis originaluri gadawyveta. 
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nax. 4.  gamarjvebis parkTan miwisqveSa gadasasvlelis zeda nawili.
Nnax. 5.  miwisqveSa nagebobidan gamarjvebis parkSi gasasvleli
1980-ian wlebSi q. Tbilisis axladaSenebuli sarkinigzo sadguris 
win moedanze agebuli iqna im droisaTvis, giganturi miwisqveSa 
kompleqsi. sadguris Senobis win mowyobilia uzarmazari teritoriis 
sadgomebi kerZo da sazogadoebrivi transportisaTvis, xolo miwisqveSa 
gadasasvlelSi uamravi savaWro da saiuveliro obieqtebi. sarkinigzo 
xazis  qalaqis cantridan gadatanis Semdeg dReisaTvis igegmeba 
sadguris Senobis savaWro cantrad gadakeTeba, romelsac gaaCnia 
uzarmazari moculobis miwisqveSa nawili, igi metad mosaxerxebeli 
gaxdeba momxmareblebisaTvis, radgan rogorc fexiT mosiaruleTaTvis,
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ise transportisaTvis advilad misadgomia, gaaCnia transportis 
gasaCerebeli adgilebi.
q. Tbilisis miwisqveSa nagebobebidan unda aRiniSnos e. w. moZravi 
trotuarebi. romlic daproeqtebuli iqna gasuli saukunis 70-ian 
wlebSi metros `samgoris” sadguridan saavtomobilo trasis `Tbilisi-
aeroportis” qveS gasasvlelad. aseTi gasasvleli gvirabis sigane 5.6 m-
ia (ix. nax 6.). mis orive mxares moZraobda sapirispiro mimarTulebis 
eqskalatori, siCqariT 0.9 m/wm. ekonomiuri krizisis periodSi, 1993-1999 
wlebSi, es moZravi trotuarebi gauqmda da darCa mxolod gvirabi 
fexiT mosiaruleTaTvis. moZravma trotuarma gviCvena Tavisi efeqturoba 
da misi aRdgenis saWiroeba, aseve sxva adgilebSic maTi mowyobis  
mizanSewonilobac, gansakuTrebiT sadgurebsa da aeroportebis 
siaxloves, sadac tvirTiani  fexiT mosiaruleTa didi raodenobaa, 
xolo gadasaadgilebelis sigrZe 40-50 metria da meti.
nax. 6. miwisqveSa moZravi trotuarebis sqema metros sadgur 
`samgorTan” avtomagistral `Tbilisi- aeroportis” qveS.
1.-samagri;   2-wyalamcilebeli ekrani; 3- moZravi trotuari; 4- uZravi 
trotuari.
jer kidev mefis droindeli ruseTis periodSi q, TbilisSi da 
saqarTvelos sxva adgilebSi Sendeboda saomari daniSnulebis 
nagebobebi. saqarTvelo mTeli 70 wlis ganmavlobaSi iyo sabWoTa 
kavSiris SemadgenlobaSi da mis teritoriaze ganTavsebuli iyo 
amierkavkasiis jarebi. masobrivi ganadgurebis iaraRis gamogonebis 
Semdeg da civi omis periodSi e. i. 1950-1985 wlebSi saqarTveloSi aSenda 
38
mravali miwisqveSa TavdacviTi nageboba. maT Soris aRsaniSnavia q. 
mcxeTaSi 1959-1969 wlebSi aSenebuli kldovan masivSi sarezervo punqti.
nagebobis siRrme 30 m-ia da aqvs oTxi donis gvirabi. Nnageboba 
aRWurvili iyo wyalgayvanilobiT, kanalizaciiT eleqtrogayvanilobiT, 
ventiliaciiT. avtonomuri danadgarebiT, romlebsac SeeZloT gaeZloT 
masze dacemuli atomuri bombisTvis. es kompleqsi gaTvaliswinebuli 
iyo amierkavkasiis jarebis generalitetis da respublikis 
xelmZRvanelebisaTvis. TviTeuli donis gvirabi gaTvlili iyo 400 
adamianze da samxedro swavlebebis dros kompleqsSi 1200 kacamde 
eteoda, Tumca aRiniSneboda saventiliacio danadgarebis simZlavris 
ukmarisoba. sabWoTa kavSiris daSlis Semdgom darCa ra upatronod, 
kompleqsi ganadgurda xanZris gamo da dReisaTvis daketilia.
1950-55 wlebSi sagarejos maxloblad moewyo miwisqveSa sasawyobo 
nageboba, romelic gankuTvnili iyo mSeneblobebisaTvis saWiro 20000 
tona asafeTqebeli nivTierebebis Sesanaxad. gomboris qedze 
gamongreuli iyo mTeli rigi gvirabebisa, romlebsac unda gaeZloT 
saaviacio bombebis da saartilerio didi kalibris Wurvebis moxvedrebs.
1930-40 wlebSi `veres parkTan”, kldis masivSi aigo miwisqveSa 
kompleqsi samTavrobo rezidenciisaTvis. Aam kompleqsis farTi 
aRemateba 13000 kv m. kompleqsi aRWurvili iyo ventiliaciiT, 
wyalmomaragebiT, kanalizaciiT, kavSirgabmulobiT da miwisqveSa 
gasasvlelebiT ukavSirdeboda mTel rig samTavrobo obieqtebs,
metropolitenis sadgurebs.  
garda CamoTvlili TavdacviTi nagebobebisa, aseve agebuli iqna q, 
Tbilisis SemogarenSi, kojorSi, saguramosa da aseve axalqalaqSi,
SedarebiT mcire msStabebis miwisqveSa TavdacviTi nagebobebi. 
dReisaTvis isini dakonservebulia, aseve uzarmazari sardafi yofili 
amierkavkasis genStabis qveS. Uukanaskneli wlebis gamocdilebam 
gviCvena, rom yofili TavdacviTi miwisqveSa, dReisaTvis ufunqcio, 
nagebobebi warmatebiT SeiZleba gamoyenebuli iqnes sxvadasxva 
daniSnulebisaTvis.: samoqalaqo TavdacviTi obieqtebis, strategiuli 
mniSvnelobis maragis sawyobebad, aseve Rvinisa da Rvinomasalebis da 
sxva sasoflo sameurneo kulturebis Sesanax sawyobebad da a. S.
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Rvinisa da Rvinomasalebis sasawyobe miwisqveSa nagebobebidan  
aRsaniSnavia kaxeTSi, cnobili Rvinis `qinZmaraulis” samSoblo 
yvarelSi, agebuli sacavi. igi ganTavsebulia kldovan gruntSi da aqvs 
ori satransporto gvirabi sigrZiT 500 m. gvirabis gabariti saSualebas 
iZleva ori sapirispirod moZravi satvirTo manqanis moZraobis. 
Gsatransporto gvirabebs aqvs gverdiTi ganStoebebi, sadac mowyobilia 
stelaJebi Rvinis Sesanaxad. Ggvirabis saerTo sigrZea 7.5 km. masSi 
mowyobilia ventiliacia da narCundeba mudmivi temperatura 12-14 
gradusi. sawyobSi eteva ori milioni dekalitri Rvino. dReisaTvis 
kompleqsi ganicdis konservacias.
Kkidev erTi mniSvnelovani miwisqveSa nagebobaa aWaraSi baTumTan 
axlos agebuli bostneulis sacavi. am miwisqveSa kompleqsis ageba 1981 
wels daiwyo  rikoTis satransporto gvirabis agebis Semdeg. 
mSenebloba mimdinareobda rTul  hidrogeologiur pirobebSi. Kkldovan 
gruntSi tufbreqCiebisa da andezitis fenebSi uxvad gvxvdeboda Tixis 
CanarTebi, didi raodenobis wyalSemcvelobiT. Aaqac gvaqvs ori 
ZiriTadi satransporto gvirabi rva gverdiTi ganStoebebiT, sadac 28 
sakania ganTavsebuli bostneulis Sesanaxad. Ggvirabebi aRWurvilia 
ganaTebiT, ventiliaciiT, kondencionerebiT saWiro temperaturuli 
reJimis  SesanarCuneblad. miwisqveSa nagebobis saerTo farTi 9730 m-ia, 
tevadoba 10000t bostneuli. 1990 wlidan nageboba konservaciis reJimSia.
1.2 miwisqveSa mSeneblobebis ganviTareba
satransporto qselebis samomavlo ganviTareba, aseve 
satransporto saSualebebis mosalodneli zrda  iTxovs  infra-
struqturis gaumjobesebis ganxorcielebas. risTvisac satransporto 
miwisqveSa gvirabebis gayvana erT-erTi saukeTeso saSualebaa.
momavalSi transportis mosalodneli ganviTareba, mosaxleobis 
mudmivad mateba da maTi mobilurobis faqtoris ganuxreli zrda, 
romelic sul ufro saWiro xdeba socialur-politikur aspeqtSi, 
moiTxovs infrastruqturis gaumjobesebas yvela arsebuli saSualebebis 
40
gamoyenebiT. Yyovelive  amisaTvis gvirabmSenebloba aris erT-erTi 
saukeTeso saSualeba. mniSvnelovani roli eniWeba mas satransporto 
procesebis daCqarebasa da garemomcveli bunebis da landSaftis 
dacvaSi.
rogorc Cans, ukanaskneli statistikuri monacemebiT, msoflioSi 
saSualo vadian momavalSi mosalodnelia gvirabmSeneblobis 
mniSvnelovani gamococxleba. Aamas adasturebs evropis mraval qveynebSi 
satransporto gvirabebis mSeneblobebis tempebis zrda. germaniaSi 
gayvanilia 400 km, avstriaSi 260 km, iberiis naxevarkunZulze 300km, 150 km 
safrangeTSi, 200 km italiaSi, 500km skandinaviaSi.
mTlianad evropis gvirabmSeneblobis bazarze saSualo vadian 
prspeqtivaSi gaTvaliswinebulia 2100km gvirabis gayvana.
Mmsoflios saxvadasxva nawilSi udidesi Zalisxmevaa mimarTuli 
miwisqveSa mSeneblobis infrastruqturis ganviTarebaze. statistika 
gviCvenebs, rom aziaSi saerTo jamSi 2500 km sigrZis satransporto 
gvirabebisaTvis ukve Sedgenilia proeqtebi, sadac didi nawili modis 
CineTze. Uuaxloes 10-15 wlis ganmavlobaSi samxreT amerikaSi albaT 
Aaigeba daaxloebiT saerTo jamSi 650 km-is sigrZis gvirabebi. 
daaxloebiT igive raodenobis gvirabebis gayvana igegmeba Crdilo 
amerikis kontinentze. Ggvirabebis gayvanisaTvis muSaoba mimdinareobs 
rogorc avstraliaSi, ise Crdilo da samxreT afrikis kontinentze, 
Tumca SedarebiT mcire masStabebiT.
gvirabmSeneblobis rogorc realizebuli, ise mimdinare proeqtebi, 
rogorc wesi, gansxvavebul  moTxovnebs ayenebs mSeneblebis winaSe. am 
mxriv unda aRiniSnos SveicariaSi ZiriTadi gvirabi `gottardi”, q. 
lionis (safrangeTi) da turinis (italia) damakavSirebeli gvirabi `mond 
ambini”, avstriaSi ZiriTadi gvirabebi `brenneri” da `koralmi”. 
zogierTi am proeqtidan ukve ganxorcielebis stadiaSia, zogierTis 
dagrZelebaze  mimdinareobs muSaoba. aseTive masStabis proeqtebze 
muSaoba mimdinareobs msoflios sxva kuTxeebSic. MmagaliTad marokosa 
da espaneTis damakavSirebeli gvirabi gipraltaris srutis qveS. 
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cxrili 1
msoflios udidesi gvirabebis nusxa
gvirabi qveyana
sigrZe 
km
ZiriTadi  
gotardi
(Gottard Base)
Sveicaria 57
ZiriTadi keneri
(Ceneri Base)
Sveicaria 15
ZiriTadi 
brenneri
(Brenner Base)
avstria 56
koralmi
(Koralm)
avstria 33
mond ambini
(Mont d` Ambin)
safrangeTi–italia 52
Ggibraltari
(Gibraltar)
espaneTi-maroko 36
TaTris srute, 
saxalini
ruseTi 13
Bberingis srute ruseTi-aSS 97
TaTris srutis qveS gvirabi, romelic daakavSirebs ruseTs 
saxalinis kunZulebTan, samomavlod iaponiasTan, gvirabi beringis 
srutis qveS, romelic daakavSirebs ruseTs aliaskasTan (amerika).
Yyvela es gvirabi, (cx. 1) oris gamoklebiT sigrZiT 30-dan 60-km 
mdea da metic, moiTxoven gansakuTrebulad did yuradRebas, rogorc  
gayvanis teqnologiebis da mSeneblobis lojistikis fazebSi, aseve 
Semdgomi eqsploataciis periodSi, usafrTxoebis garantiis kuTxiTac.
saqarTveloSi mimdinareobs intensiuri mosamzadebeli samuSaoebi, 
samSeneblo moednebisa da misasvlelebis mowyoba, xuTi gvirabis 
gayvanisaTvis, saerTo sigrZiT 3.5 km. qalaqis asacilebel sarkinigzo 
xazze da or paralelur saavtomobilo 800m sigrZis gvirabze `sveneTi-
rusTavis” avtomagistralze.
dagegmilia suramis 10 km-iani sarkinigzo gvirabisa da rikoTis 
gvirabis mSeneblobebi.
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Tanamedrove mSeneblobaSi miwisqveSa sivrcis gamoyeneba xdeba ara 
marto satransporto problemebis gadasaWrelad (metropolitenebi, 
sarkinigzo da saavtomobilo gvirabebi), miwisqveSa sivrceSi SeiZleba 
ganTavsdes mravalsarTuliani avtosadgomebi, mravalfunqciuri 
sazogadoebrivi obieqtebi, savaWro centrebi, momsaxureobis obieqtebi 
da sxva. radganac miwis zedapiris teritoria Zvirad Rirebulia, 
gansakuTrebiT istoriuli centrebi, sadac mSenebloba SezRudulia 
gansakuTrebul arqiteqturul moTxovnas unda daemorCilos, miwisqveSa 
sivrcis aTviseba erT-erTi saWiro gamosavalia.
saqarTveloSi miwisqveSa sivrcis Semdgomi aTvisebis 
TvalsazrisiT aucilebelia saswrafod SemuSavebuli iqnes koncefcia 
(cxrili 2).
saqarTvelos qalaqebisaTvis miwisqveSa nagebobis agebis 
dasabuTeba ar SeiZleba mxolod mosaxleobis simWidrovis mixedviT. 
Aaucilebelia gaviTvaliswinoT bunebrivi faqtorebi, upirveles 
yovlisa  reliefi da geologiuri pirobebi, aseve mSeneblobis xasiaTi.
gansakuTrebiT aqtualuri problemaa Tbilisis miwisqveSa sivrcis 
aTviseba, sadac infrastruqturis mudmivi ganviTareba moiTxovs,   cx. 2-
Si CamoTvlili, obieqtebis miwisqveSa ganTavsebas. quTaisSi da baTumSi, 
romlebic sididiT saqarTveloSi meore da mesame qalaqebia, reliefis 
Zlierad cvalebadi xasiaTiT, aucileblad iTxovs gadawydes miwisqveSa 
sivrceebis aTviseba, gansakuTrebiT Semdegi poziciebisaTvis 2, 3, 6, 7, 13, 
20, 23, 26, 27 da 28 (cx. 2).
rusTavSi, zugdidsa da foTSi, romlebic sididiT mesame, meoTxe 
da mexuTe qalaqebia, imis gamo, rom isini gaSlil teritoriazea 
ganlagebuli, aseve zugdidsa daFfoTSi, radgan gruntis wylebis 
maRali horizontia, miwisqveSa nagebobebis ageba ar aris rentabeluri, 
garda 13. 26, 27 da 28 poziciebisaTvis. rusTavSi SeiZleba gaamarTlos  
miwisqveSa nagebobebma  3, 6, 7, 20 da 21 poziciis obieqtebisaTvis. 
analogiuri SeiZleba iTqvas samtrediisaTvisac. mosaxleobis 
raodenobiT soxumi da gori iyofen meSvide merve adgilebs, am 
qalaqebSi miwisqveSa sivrcis aTviseba aseve mizanSewoinilia.
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cxrili 2
miwisqveSa sivrcis kompleqsurad aTvisebis koncefciaE
LO
miwisqveSa obieqtis 
dasaxeleba
Qqalaqebis kategoria 
(mosaxleobis mixedviT) aTasi. kaci
500 250-500
100-
250
50-100 50
1
metropolitenis ageba + _ _ _ _
2
satransporto gvirabebi + + _ _ _
3
safexmavlo gvirabebi + + + _ _
4
sarkinigzo sadgurebi + _ _ _ _
5
saavtomobilo sadgurebi + _ _ _ _
6
avtofarexebiAavtoparkebi, 
avtosadgomebi,
+ + + + +
7
msubuqi avtom. sadgomebi + + + + +
8
samrecxaoebi + _ _ _ _
9
lombardebi + + + _ _
10
gamqiravebeli obieqtebi + + + _ _
11
wvrilmani saxelosnoebi + + + _ _
12
abanoebi + + _ _ _
13
sazog. tualetebi + + + + +
14
fosta, telegrafi, telef. + + _ _ _
15
transportis saagentoebi + + _ _ _
16
kinoTeatrebi + + + _ _
17
sakoncerto darbazebi + + _ _ _
18
sagamofeno darbazebi + + _ _ _
19
sportdarbazebi,sacurao 
auzi
+ + _ _ _
20
muzeumebi + + + + +
21
biblioTeka, arqivi + + _ _ _
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cxrili 2-is
gagrZeleba
22
restorani, kafe. sasauzme + + + _ _
23
savaWro centrebi, 
univermagebi
+ + + _ _
24
bazrebi + + _ _ _
25
daxlebi miw. 
gasasvlelebSi
+ + + _ _
26
milsadenebi + + + + +
27
kabelebi + + + + +
28
koleqtorebi + + + + +
29
eleqtro qvesadgurebi + +
30
rezervuarebi, gamwovi 
sadg
+ + + + +
31
satransformatoro 
sadguri
+ + + _ _
32
centraluri gaTbobis 
punqti
+ + + _ _
33
saqvabeebi + + + _ _
1.3.  miwisqveSa sivrcis aTvisebis principebi.
miwisqveSa sivrcis aTvisebis meToduri midgomebi da principebi 
farTodaa ganxiluli mravali mecnieris naSromSi, rogorebic arian n.
n. melnikovi, m. b. petrenko, n. f. Sevcovi, v. n. skubi, g. n. plotnikova, e.
i. Sermiakini, m. m. papernova, b. a. kartozia, T. k. WuraZe, k. p. 
mWedliSvili da sxva.
miwisqveSa sivrcis aTvisebis RonisZiebaTa SemuSavebisas, 
aucilebel pirobas warmoadgens, am problemaTa sistemuri midgoma, 
raTa moxdes yvela im erTmaneTisgan damoukidebeli principebisa da 
mosazrebebis koncentracia, romelTa dacva da Sesruleba aucilebelia, 
raTa amaRldes samuSaoTa efeqturoba da SemdgomSi ukugebac miviRoT.
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miwisqveSa sivrcis aTvisebis sistemuri midgoma SeiZleba 
ganxiluli iqnes sxvadasxva mxriv, rogoricaa: axali mniSvnelovani 
saxelmwifo resursis miReba, rogorc qveynis ekonomikis ganviTarebis 
erT-erTi xelSemwyobi piroba; rogorc mravali ekologiuri 
problemebis mogvarebis erTgvari SesaZlebloba; infrastruqturis 
ganviTarebis axali donis miRweva da sabolood adamianis sacxovrebeli 
pirobebis gaumjobesebis xelSemwyobi piroba.
sistemuri midgomis safuZvelze miwisqveSa sivrcis aTvisebis 
problemis struqtura aseve SeiZleba sxvadasxvagvarad avxsnaT:
 miwisqveSa mSeneblobis sistemuri midgomis konceptualuri 
modeli;
 mravalkomponenturi modeli `adamiani-miwisqveSa nageboba” da 
ekosistemis modeli `miwisqveSa nageboba-garemo;
 bunebrivi da teqnologiuri sistemebis Tanafardobebisa da 
daniSnulebis mixedviT miwisqveSa sivrcis gamoyenebis bunebriv 
teqnologiuri modeli.
 samTo teqnikis evoluciiTa da etapebiT, rac ZiriTadad 
dakavSirebulia sxvadasxva energetikuli wyaroebis gamoyenebasTan;
 geologiiTa da topografiiT, romlebic gansazRvraven miwisqveSa 
samTo gvirabis mSeneblobis pirobebs sust gruntebsa da kldovan 
qanebSi;
 miwisqveSa mSeneblobis uaxlesi meTodebi, romlebic 
dafuZnebulia maRal teqnologiebze;
 progresuli da arastandartuli Tanamedrove arqiteqturuli da 
moculobiTi gegmiuri gadawyvetilebebi miwisqveSa nagebobebis 
daproeqtebaSi;
 miwisqveSa nagebobebi socialuri mniSvnelobiT, rac saSualebas 
mogvcems davicvaT adamianebi sagangebo situaciebisagan, agreTve 
davicvaT da SevinaxoT garemo ekologiuri dabinZurebisagan.
miwisqveSa sivrcis aTvisebis Tanamedrove etapis kanonzomierebaa
mTels msoflioSi miwisqveSa mSeneblobebis mniSvnelobis ganuxreli 
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zrda. amis naTeli magaliTia Crdilo amerikis da samxreT aRmosavleT 
aziis, gansakuTrebiT CineTis, iaponiis, koreisa da singapuris qalaqebSi, 
satransporto infrastruqturis gasaumjobeseblad, miwisqveSa sivrcis 
asaTviseblad Catarebuli mniSvnelovani samuSaoebi. mWidrod 
dasaxlebuli megapolisebisaTvis komunikaciebis (sakanalizacio milebi, 
wyalgamtari milebi, energo kabelebi da sxva) gadatana miwisqveSa 
sivrceSi aucilebeli pirobaa. miwisqveSa sivrcis gamoyenebiT 
mniSvnelovnaT SeiZleba gavaumjobesoT ekologiuri pirobebi da 
davicvaT mosaxleobis janmrTeloba.
1.4.  Tanamedrove etapze miwisqveSa sivrcis aTvisebis ZiriTadi 
tendeciebi da mimarTulebebi.
mosaxleobis mkveTr zrdasTan erTad mniSvnelovani tempiT 
izrdeba transportis mravalasaxeoba da raodenoba. imis gamo, rom sul 
ufro mcirdeba daukavebeli teritoriebi, qalaqis infrastruqturis 
ganviTarebisaTvis momavalSic aucilebeli xdeba miwisqveSa sivrcis 
aqtiurad gamoyeneba sxvadasxva daniSnulebis nagebobebisaTvis.
miwisqveSa sivrcis aTvisebis socialur daniSnulebas, rogorc 
adre gvqonda aRniSnuli upirvels yovlisa warmoadgens gvirabSi 
swrafi transportis moZraobis usafrTxoebis amaRleba, mosaxleobis 
mobilurobis uzrunvelyofa da maTTvis drois ekonomiurad gamoyeneba 
bunebis da lanSaftis SenarCunebiT.
ukanasknel periodSi msoflioSi didi yuradReba eTmoba axali 
Taobis mravaldoniani funqciuri miwisqveSa nagebobebis daproeqtebasa 
da mSeneblobas. aseTi nagebobebis asaSeneblad gamoiyeneba ara marto 
maRali teqnologiebi da mecnierebis ukanaskneli miRwevebi, aramed maT 
eZlevaT esTetikuri moTxovnilebis Sesabamisi arqiteqturuli saxe, 
adaminebisaTvis komfortuli da usafrTxo garemo pirobebis 
Sesaqmnelad.
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1.5.  miwisqveSa sivrcis aTvisebis kanonzomierebani.
miwisqveSa sivrcis aTvisebis kanonzomierebani dawvrilebiT aris 
aRwerili r. legatis “qalaqebi da geologia”, p. Svacovisa da a. 
zilzerordis “miwisqveS, raTa SevinarCunoT dedamiwa”, e. petrenkos 
“miwisqveSa sivrcis aTviseba” da sxva monografiebSi. am da sxva 
wyaroebSi mocemuli analizi da ganzogadebuli informaciebi 
gviCvenebs, rom miwisqveSa sivrcis aTvisebis procesi xasiaTdeba 
garkveuli kanonzomierebebiT, strategiaSi, arqiteqturaSi, moculobiT-
gegmiur gadawyvetilebebSi, miwisqveSa nagebobebis mSeneblobis 
teqnologiasa da organizaciaSi.
miwisqveSa sivrcis aTviseba viTardeba xalxis moTxovnis 
Sesabamisad, gavlilia rTuli da Wkuis saswavli gza, egviptis 
faraonebis qvis samarxebSi aSenebuli 100 metriani derefnebidan 
lamanSis qveS gvirabis gayvanamde. londonsa da parizSi 
metropolitenebisa da sxva msxvil qalaqebSi axali Taobis miwisqveSa 
nagebobebis aSeneba SeiZleba CaiTvalos megapolisebis miwisqveSa 
sivrcis aTvisebis istoriis koncentrirebul gamoxatvad. miwisqveSa 
sivrcis Semdegomi aTvisebisaTvis saWiro iqneba axali teqnologiebis 
Seqmna, personalis kvalifikaciis amaRleba, samSeneblo da saproeqto 
organizaciebis konsolidacia da globalizacia. miwisqveSa 
mSeneblobaSi uaxlesi teqnologiebis da teqnikis danergva da 
miwisqveSa nagebobebis axali konstruqciebis gamoyeneba, agreTve 
mSeneblobis xerxebis da xarisxis amaRleba.
miwisqveSa sivrcis aTvisebis istoriaSi mizanSewonilia gamovyoT 
mTavari kanozomiereba, romlis mixedviTac miwisqveSa sivrcis aTvisebis 
organizaciis ganviTarebis masStabebi da Sedegebia ganpirobebuli.
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1.6. metropolitenis sadgurebis da gvirabis agebis miRebuli 
meTodebi.
1.6.1. samuSaoTa Ria wesis nairsaxeobebi.
samuSaoTa Ria wesi, romlis drosac ixsneba dedamiwis zedapiri, 
gamoiyeneba metropolitenebis xazis mcire CaRrmavebis dros. amJamad 
mcire CaRrmavebis xerxi upiratesobiT sargeblobs ara mxolod yofil 
sabWoTa kavSiris, evropisa da aSS_s, aramed indoeTis, meqsikis da 
braziliis metropolitenebis agebis procesebSi. Ria wesiT gvirabebis 
agebisas SeiZleba gamoviyenoT samuSaoTa warmoebis sami xerxi:
qvabulis, tranSeisa da faris.
qvabulis ewodeba samuSaoTa warmoebis iseT xerxs, rodesac 
asagebi nageboba eyrdnoba winaswar damuSavebul qvabulis fskers, 
xolo Semdeg igi amoivseba.
tranSeis xerxi gamoiyeneba im SemTxvevaSi, rodesac mcire 
CaRrmavebis xazi gadis SedarebiT viwro QquCis qveS an Senobis 
siaxloves da rodesac saqalaqo transportis moZraobis Sewyvetis dro 
maqsimalurad unda iyos Semcirebuli. es xerxi mdgomareobs imaSi, rom 
pirvel rigSi ageben gvirabis kedlebs viwro tranSeaSi, xolo Semdeg 
zedapiris gaxsniT mTels siganeze da swrafad ageben gadaxurvas, 
romelic eyrdnoba gamzadebul kedlebs.
faris xerxi gamoiyeneba mTlian seqciur monakveTebiani 
sagadasarbeno gvirabebis asagebad, mowyobilobaTa kompleqsis 
saSualebiT, romelic Sedgeba sworkuTxa kveTis gamyvani farisagan, 
teqnologiuri baqnisagan, gruntis amosaTxreli meqanizmebisagan da 
jojgina amwisagan.
1.6.2  qvabulis xerxi
mcire CaRrmavebis metropolitenis Ria qvabulis xerxiT agebisas 
aucilebeli xdeba qvabulis ferdobebis gamagreba. Cveulebriv sainJinro 
geologiur pirobebSi qvabulis xerxiT mSeneblobisas upiratesoba 
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eniWeba qvabulis kedlebis gamagrebas ximinjebiT, gambrjenebis 
dayenebiT an ankerebiT.
axali teqnologiuri konstruqciuli gadawyvetilebiT gamagrebis 
axali saxea Rerovani (nageluri) samagri. Rerovani (nageluri) samagri 
Sedgeba foladis Reroebisagan, romelTa Casoba xdeba ferdobis 
gruntSi an maTTvis specialurad mowyobil gruntSi gaburRul 
xvrelebSi, aseTi Reroebi grunts aZleven mdgradobas, da saSualebas 
gvaZlevs ferdis daxra gaizardos 75-80 gradusamde, xolo zogierT 
SemTxvevaSi, xelSemwyobi geologiuri pirobebiT, qvabulis kedlebi 
SeiZleba gaxdes vertikaluric. Reroebi Tavsdeba gruntSi 1.0-1.2 m-is 
bijiT, Wadrakuli ganlagebiT.
atmosferuli naleqebisagan dasacavad ferdobis zedapiri ifareba 
naSxefbetonis 5 sm-iani sisqis feniT, 3-6 mm diametris armaturis badiT, 
150X150 _ 250X250 mm-is zomebiT.
.
.
nax. 7.  qvabulis gamagreba liTonis kavSirebiT.
qvabulis vertikaluri kedlebis gamagrebis erT-erTi 
gavrcelebuli meTodia gamagreba metalis kavSirebiani samagriT. 
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nagebobis mSeneblobis garkveul monakveTze, gvirabis RerZis orive 
mxares, ewyoba sakontrolo tranSeebi, siganiT 0.8 m da siRrmiT 1.2 m-i. 
tranSeebis gayvanis mizania miwisqveSa komunikaciebis arsebobis 
dazusteba da SemdgomSi ximinjebis Casobis gaadvileba
metalis ximinjebi, es aris ortesebri profilis  #36-60 liTonis 
Reroebi, romlebic isoba qvabulis sigrZeze 1.2-2.0 m-is intervaliT. 
profilis nomeri damokidebulia qvabulis siRrmeze da maT Soris 
gambrjenebis ricxvze. ximinjebs asoben saWiro siRrmemde da saWiroebis 
SemTxvevaSi, Tu ki siRrme aRemateba Reros sigrZes, xdeba misi gadabma 
SeduRebiT. ximinjebs Soris grZivad awyoben or sartyels #40-55 
ortesebri kveTis liTonis ReroebiT, romlebic eduReba ximinjebs. 
metalis gambrjenebi, milebi diametriT 300-600 magrdeba grZiv 
sartylebs Soris 3.6-60 m-is daSorebiT.  
1.6.3 erTkamariani sadgurebis ageba. TaRis racionaluri 
moxazuloba
didi CaRrmavebis erTkamariani sadgurebis agebis samuSaoTa 
xerxebi da Tanmimdevroba damokidebulia CaRrmavebis sainJinro-
geologiur pirobebsa da sadguris konstruqciul Tviseburebebze.
nax. 8. samuSaoTa Tanmimdevroba erTTaRian sadguris 
mSeneblobisas
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didi CaRrmavebis erTTaRiani sadguris samagris optimaluri 
formisa da sisqis SesarCevad warmodgenilia meTodika, romelic 
eyrdnoba gaangariSebis analizur da ricxviT meTodebs. analizuri 
meTodi mowodebulia TaRis optimaluri moxazulobis dadgenisaTvis 
kldovani masivis ukuqmedebis gaTvaliswinebiT ( i. RuduSauris 
SemoTavazebuli meTodiT), pirvel etapze ganisazRvreba datvirTva 
(samTo dawolis ganawileba), dafuZnebuli rogorc didi kveTis 
miwisqveSa nagebobebis gayvanisa da eqspluataciis dros miRebul 
mravalricxovan dakvirvebaTa monacemebze, aseve Sesabamis statikur 
gaangariSebze. Semdeg etapze dgindeba samagris forma: viRebT 
samcentrian (nax, 9) TaRs, romelsac aqvs Sua zona Rcp radiusiT, ол da 
оп  centraluri kuTxebiT, saWiro gantolebaTa gamoyvanisas 
gamoiyeneba winaswar miRebuli damokidebulebebi, wriuli da 
cilindruli garsebisaTvis. es damokidebulebebi dgeba TiTeuli 
zonisaTvis cal_calke diferencialur gantolebaTa saxiT. kldovani
masivis ukuqmedebis gasaTvaliswineblad miRebulia saangariSo sqema, 
romlis Tanaxmadac saZiebo ukuqmedeba kldovani masivisa gadaecema 
TaRis mxolod gverdiT zonebs, e. i. sakontaqto wertilebis SesaZlo 
gadaadgilebis midamoebSi, superpoziciis principis gamoyenebiT, 
dasmuli amocanis amoxsna xdeba Semdegi TanamimdevrobiT: a)DSesabamisi 
gantolebebis amoxsnisas dgindeba saZiebo Zalvebi da daZabuloba 
TaRSi, agreTve Sesatyvisi gadaadgilebani; b) warmoebs TaRis xelaxali 
gaangariSeba reaqtiuli ukuqmedebis gaTvaliswinebiT; g) miRebuli 
sidideebis SedarebiT gamoiTvleba SesaZlo radialuri gadaadgilebani, 
ganisazRvreba efeqti radialuri ukuqmedebisagan.
TaRis geometriuli maxasiaTeblebis varirebiT aRwerili 
angariSis CatarebiT SesaZlebeli xdeba  TaRis optimaluri formis 
SerCeva, e. i. iseTi moxazulobis  dadgena, roca TaRSi imoqmedebs 
minimaluri gamWimi Zabvebi da mRunavi momentebi. aRwerili meTodebiT 
amocanis amosaxsnelad Sedgenilia algoriTmi da Sesabamisi programa 
egm EC 1022_Tvis. 
meTodikis meore nawili iTvaliswinebs ricxviTi gangariSebis 
Catarebas sasruli elementebis meTodiT (sem). cnobilia, rom amocanis 
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gadawyveta sem-is gamoyenebiT warmoadgens ricxviTi eqsperimentis 
Catarebas. rogorc kerZo xasiaTis eqsperimenti, misi ganzogadeba sxva 
amocanebisaTvis SeuZlebelia da marTebulia mxolod romelime kerZo 
SemTxvevisaTvis, amitom analizuri meTodiT erTmaliani sadguris 
samagris optimaluri formis dadgenis Semdeg sem_iT zusteba ara marto 
samagris, aramed mTeli garemomcveli masivis daZabuli deformirebuli 
mdgomareoba, rasac samagris da masivis Semdgomi erToblivi 
muSaobisaTvis didi mniSvneloba aqvs. sem_iT angariSisaTvis gamoiyeneba 
hidroproeqtis samecniero seqtorSi damuSavebuli programa egm ВХМ-6
_ze da Semdgom saqarTvelos energetikis da hidroteqnikur nagebobaTa 
kvleviT institutSi gadawyobili GGGt -1060 manqanisaTvis.
SemoTavazebuli meTodikis efeqtianobis gansazRvrisaTvis Catarda 
metropolitenis mSenebare erTTaRiani sadguris “vaJa_fSavelas” 
konstruqciis gaangariSeba. sadguri daproeqtebuli iyo Tavis droze 
“kavgiprotransis” mier.
nax. 9. samcentriani TaRi
aRwerili meTodikis da saproeqto organizaciis (sabaziso) mier, 
Sesrulebuli angariSis Sedegebis Sedarebam gviCvena (nax. 10), rom 
sabaziso variantisagan gansxvavebiT, SemoTavazebulSi SesaZlebeli 
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gaxda samagris kveTebSi gamWimi daZabulobebisa da mRunavi momentebis 
minimunamde dayvana.
nax. 10  SemoTavazebuli da sabaziso variantebis Sedareba
rac samagris kveTis SeTxelebis da betonis da rkinabetonis 
samuSaoTa Semcirebis saSualebas iZleva. (ix. cxrili 3)
cxrili 3
erTTaRiani optimaluri moxazulobis sadguris samagrisaTvis 
erT grZiv metrze ZiriTad samuSaoTa moculoba
samuSaoTa dasaxeleba ganz.
raodenoba
sabaziso 
varianti
SemoTavazebuli 
varianti
1
amosaRebi gruntis 
moculoba
m3 178.32 181.89
2
rkina-betoni TaRSi m3 21.74 11.37
3
kedlebis betoni da 
rkina-betoni
m3 18.1/2.7 14.8
4
Ziris konstr. betoni m3 7.3 73
5
Zirana m2 33.25 32.72
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moqmedi normatiuli dokumentebis mixedviT Cans, rom 
SemoTavazebul variantSi samagris armireba saWiro ar aris, radgan 
gamWimi Zabvebi kveTebSi TiTqmis ar arsebobs. TaRis armireba xdeba 
wminda konstruqciuli mosazrebebiT da armirebis xarji Seadgens 
daaxloebiT 20% sabaziso variantisa. orive variantis xarjTaRricxvaTa 
Sedareba avlens mxolod erTi sadgurisaTvis SemoTavazebuli 
konstruqciiis ekonomiurobas. 
1.7. miwisqveSa nagebobebis mSenebloba naxevrad daxuruli  
xerxiT.Y
1.7.1. bolo wlebSi sazRvargareTis qveynebis gamocdileba 
miwisqveSa nagebobebis mSeneblobaSi.
bolo wlebSi, mTel msoflioSi  mcire CaRrmavebis 
metropolitenebis mSeneblobaSi, farTod gavrcelda mSeneblobis 
naxevrad daxuruli xerxi, roca gadasarbeni gvirabebi igeba daxuruli 
xerxiT, xolo sadgurebis kompleqsi ki Ria qvabulebSi.
es erTi SexedviT viTomda mSeneblobis tradiciuli, martivi 
teqnologiaa,  mas gaaCnia mTeli rigi naklovanebebi. gadasarbeni 
gvirabebis meqanizirebuli fariT gayvanis SemTxvevaSi saWiro xdeba 
sadgurebis teritoriaze misi perioduli demontaJi, radgan aq nagebobis 
ageba xdeba ukve Ria wesiT. es procesi ara marto zRudavs mSeneblobis 
tempebs, aramed negatiurad aisaxeba qalaqis cxovrebaze. gansakuTrebiT 
dabalmwarmoebluria da Sromatevadi Rrma qvabulebis damuSaveba, 
romelic moiTxovs mravaliarusian ferdobebis gamagrebas da is zogjer 
or weliwads grZeldeba.
mSeneblobis aseTi sqemis dros, roca mSenebare xazze gvixdeba 
ramodenime sadguris ageba, es iwvevs didi raodenobiT masalebisa da 
SromiTi resursebis xarjvas. aseve zRudavs miwiszeda transportis 
55
gadaadgilebas da didi xniT qalaqis teritoriaze Semofargluli 
samSeneblo moednebis arsebobas.
am garemoebam ganapiroba mcire CaRrmavebis metropolitenebis 
agebis ufro efeqturi teqnologiebis Zieba. 
erT-erTi maTgania samuSaoTa warmoebis naxevrad daxuruli, egreT 
wodebuli `kernenas” xerxi, romlis dasaxelebac dakavSirebulia qalaq 
kernenas (avstria) saxelTan, sadac pirvelad iqna gamoyenebuli 
saavtomobilo gvirabis mSeneblobaze vena- treistis trasaze. am 
meTodis arsi mdgomareobs imaSi, rom pirvel etapze qvabulSi sigrZiT 
50-100 m aigeba TaRovani, an brtyeli gadaxurva, romelic eyrdnoba qans. 
qvabulis CanaRaris amovsebis Semdeg, xorcieldeba gamonamuSavris 
gayvana da gamagreba axal avstriuli xerxiT. 
nax. 11. naxevrad daxuruli xerxiT gvirabis agebis etapebi:
1. 3. 4. 5 - gamonamuSavris gaxsnis Tanmimdevroba. 2 - TaRis ageba
es gacilebiT amaRlebs samuSaoTa warmoebis usafrTxoebas, 
gamoricxavs gruntis masivis deformaciebs da Zvrebs. naxevrad 
daxuruli meTodi gansakuTrebiT efeqturia da ekonomiuria naxevrad 
kldovan, mkvriv da saSualo mdgradobis rbil qanebSi, roca gvirabis 
CaRrmaveba 2-12 m-ia. am farglebSi, mis zrdasTan erTad, mSeneblobis 
Rirebuleba mcirdeba daaxloebiT 25 procentiT.  2 m-ze naklebi 
CaRrmavebis SemTxvevaSi ufro efeqturia Ria wesi, xolo 12 m-ze meti 
CaRrmavebis SemTxvevaSi upiratesoba eniWeba samTo xerxs. roca 
konstruqciis zeda nawili CaRrmavebulia 3 m-ze metad da datvirTvac 
aris mniSvnelovani sididis, TaRis konstruqcia keTdeba cvalebadi 
sixistis mqone kveTiT, gaZlierebuli QquslTan. 
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TaRis dabetoneba xdeba gruntze, an xis yalibebSi. pirvel 
SemTxvevaSi  gruntis damuSaveba xdeba TaRis moxazulobis Sesabamisad, 
amas mimarTaven sakmaod mkvrivi qanebis SemTxvevaSi, romelsac SeuZlia 
miiRos datvirTvebi, rogorc TaRis wonisagan, ise gruntisagan. gruntze 
awyoben plastikis fenas, armaturis karkas da iwyeben dabetonebas, Tu 
ki gruntis simkvrive ar aris sakmarisi, maSin xdeba qvabulis gaxsna 
quslis donemde. ayeneben stacionalur an gadasatan yalibs, sadac 
xdeba TaRis dabetoneba.
nax. 12. naxevrad daxuruli xerxiT samagris agebis ekonomiuroba
mas Semdeg rac betoni miiRebs sakmaris simtkices, axdenen mis 
hidrosaizoliacio masalebiT mis dafarvas, Semdgom  gruntis ukuCayras 
da ukve SesaZlebeli xdeba miwiszeda transportis moZraobis aRdgena. 
SemdgomSi iwyeba gvirabis gayvana axalavstriuli xerxiT. kalota 
gayavT StrosasTan mimarTebaSi 20-40 m-is winswrebiT, profilis gaxsnis 
kvalobaze daitaneba foladis badeebiT, an TaRebiT armirebuli
naSxefbetonis fena, gamonamuSavris konturis stabilizaciis Sedegad, 
rac dgindeba instrumentuli gazomvebis safuZvelze. muSavdeba Raris 
(gvirabis Ziris) nawili da abetoneben ukuTaRs. gamonamuSavris 
konturis drouli Caketva mniSvnelovnad zrdis nagebobis mdgradobas.
naxevrad daxuruli xerxis 
gamoyenebis ekonomiurobis  are
        CaRrmavebis siRrme m
       Ria xerxi
         samTo xerxi
    naxevrad daxuruli xerxi
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aseTi teqnologiiT germaniaSi agebulia ramodenime gvirabi. ase 
magaliTad `bad _ bertrixis” gvirabis mSeneblobisas TaRis quslSi, 
winaswar awyobdnen fundaments naburR-nateni ximinjebiT, romelTanac 
SemdgomSi aerTianeben TaRis konstruqcias (nax. 13).  
.
nax. 13. TaRis dayrdnobis sqemebi:
a) naburR-naten ximinjebze, b) sayrden boZebze dayrdnobiT
g) TaRis gamagreba gambrjenebiT 1 - Semokvra; 2 - TaRi;
3 - TaRis qusli; 4 - ximinji; 5 - saineqcio WaburRilebi;
6 – gamagreba.
pirvelad metromSeneblobaSi naxevrad daxuruli xerxi 
gamoyenebuli iqna `miunxenSi” (germania) SezRudul pirobebSi 
metropolitenis mSeneblobisas (nax. 14).
es aris teqnikurad ioli da efeqturi gadawyveta sayuradReboa 
kolonuri tipis sadguris mSeneblobis teqnologia roterdamis 
metropolitenis agebisas. sadguri `vilgelminaperi” gverdiTi baqnebiT 
aSenebulia 1996 wels. is Sendeboda orliandagiani, mcire CaRrmavebis 
gadasarbeni gvirabebis eqsploataciis periodSi. proeqti 
iTvaliswinebda upirveles yovlisa nagebobis kedlebis amoyvanas 
meTodiT `kedeli-qanSi”. 
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nax. 14.  miunxenSi metropolitenis sadguris ageba naxevrad daxuruli 
xerxiT
a) sagzao gvirabis ageba  da maT Soris qvabulis damuSaveba;
b) gamonamuSavris gayvana Sua darbazis asagebad;
      g) Suadarbazis konstruqciis ageba.
aseTi teqnikuri  gadawyvetilebis sirTules kidev is emateboda, 
rom qanebi iyo aramdgradi da sadgurisaTvis Ria qvabulis mowyobisas 
SesaZlebeli iyo ximinjebze dayrdnobili gvirabis konstruqciebis 
ukuZaliT amoweva, 
nax 15. kolonuri tipis ormaliani sadguri agebuli eqspluataciaSi 
myof xazze. a) rekonstruqciamde; b) rekonstruqciis Semdeg
1 - Spuntis kedeli;  2 - gadasarbeni gvirabi; 3 - gadaxurvis fila; 4 -
droebiTi sayrdeni dgari;  5 - zolura; 6 - gamanawilebeli iarusis fila; 7 -
Sualeduri sayrdeni.
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miT umetes rom MmSenebloba mimdinareobda xazze eqspluataciis 
periodSi imis gaTvaliswinebiT, rom proeqtSi mSenebloba iwyeboda 
sadguris kedlebis amoyvaniT, meTodiT `kedeli _ qanSi”, gvirabis 
gaswvriv, orive mxares moxda Spunturi kedelis amoyvana. es kedlebi 
aigo gvirabis RerZidan 15 m-is mocilebiT erTdroulad, raTa ar 
momxdariyo gadasarbeni gvirabebis horizontaluri gadaadgileba. 
amoyvanil kedlebze ideboda betonis monoliTuri filebi - 3, sisqiT 2,5 
m.   (nax. 15).    
1.8   qvabulis ferdobis Rerovani samagri
axali teqnologiuri konstruqciuli gadawyvetilebiT qvabulis 
gamagrebis axali saxea Rerovani (nageluri) samagri. Rerovani 
(nageluri) samagri Sedgeba foladis Reroebisagan, romelTa Casoba 
xdeba ferdobis gruntSi an maTTvis specialurad mowyobil GgruntSi 
gaburRul xvrelebSi, aseTi Reroebi grunts aZleven mdgradobas, da 
saSualebas gvaZlevs ferdis daxra gaizardos 75-80 gradusamde, xolo 
zogierT SemTxvevaSi, xelSemwyobi geologiuri pirobebiT, qvabulis 
kedlebi SeiZleba gaxdes vertikaluric. Reroebi Tavsdeba gruntSi 1,0-
1,2 m_is bijiT, Wadrakuli ganlagebiT.
atmosferuli naleqebisagan dasacavad ferdobis zedapiri ifareba 
naSxefbetonis 5 sm-iani sisqis feniT, 3-6 mm diametric armaturis badiT, 
150X150 _ 250X250 mm-is zomebiT.
nax. 16-ze naCvenebia Rerovani samagris mowyobis ori varianti. 
pirvel variantaSi (nax. 16-a) 30 mm diametrisa da 3,0 sigrZis Reroebs 
CaarWoben winaswar daburRul 24 mm diametris SpurebSi. meore 
variantSi (nax. 16-b.) 18 mm diametrisa da 5.0 m sigrZis Reroebs Caayeneben 
105 mm diametris SpurebSi, romlebsac Semdeg avseben cementis xsnariT.
orive variantSi Spurebis burRva xdeba eleqtroburRiT, naSxefbetonis 
SeWidvis Semdeg.
60
Reroebis ganlagebis adgilebSi, naSxefbetonis dasxmamde ayeneben 
xis sacobebs. roca betonis simtkice miaRwevs garkveul sidides, 
sacobebs amoiReben da iwyeben burRvas. orive variantSi dayenebul 
Reroebs fiqsatorebis miduRebiT amagreben naSxefbetonze
               nax. 16  qvabulis gamagreba.
Ggruntis damuSaveba da ferdobis gamagreba xdeba TandaTanobiT 
SesvliT 1,0-1,5 m siRrmeze.
Rerovani samagris gruntis masivTan urTierTqmedebis dros 
meqanikuri procesebis sirTule, agreTve Rerovani samagris muSaobis 
xasiaTis ganmsazRvreli  faqtorebis mravalferovneba, iwvevs  
siZneleebs, rogorc amocanis analizuri gadawyvetilebi-sas, ise 
naturalur pirobebSi uSualo gamokvlevebis drosac. am garemoebaTa 
gaTvaliswinebiT prof. i. savelievma  Caatara eqsperimentaluri kvleva 
fizikur modelebze, eqvivalenturi masalebis gamoyenebiT. 
kvleva modelebze mimdinareobda oTx etapad da TiToeul etaps 
hqonda Sesabamisi gansazRvruli amocana.
pirvel etapze muSavdeboda modelirebis meTodika, raTa 
gamovleniliyo qvabulis gamagrebuli, gaumagrebeli ferdobis 
muSaobisa da rRvevis xasiaTis zogadi suraTi. amitom pirveli etapis 
eqsperimentebSi gamagrebis teqnologiis sruli imitaciisaTvis, 
modelebi Semdegnairad mzaddeboda: dasawyisSi, Rerovani samagris 
dayenebis periodSi qvabulis ferdobis mdgradobis uzrunvelsayofad 
narevs    (faqtisa mSral gacril qviSasTan) benziniT asvelebdnen, 
61
Semdeg xdeboda narevis pirveli fenis amoTxra, rac iZleoda gruntis 
masivis imitacias. amgvarad warmoqmnili 10 sm (naturaSi 1 m) simaRlis 
qvabulis ferdobSi SeyavdaT 3 mm diametris (naturaSi 30 mm) 
mavTulisgan damzadebuli Reroebi bijiT 10 sm, (naturaSi 100 sm). Reros
sigrZe aiReboda 60 sm (0.5 H, sadac H aris qvabulis siRrme). benzinis 
aorTqlebis Semdeg, gruntis adgilobrivi SesaZlo Camoyrisagan 
ferdobis dasacavad, ferdobze daitaneboda interlaqis ramdenime fena. 
aseTi meTodiT qvabuli muSavdeboda da magrdeboda 1.0 m siRrmeze 
(naturaSi 10.0m). eqsperimentis dros miRebuli iqna gamagrebuli gruntis 
masivis vertikaluri da horizontaluri gadaadgilebebis sidideebi. 
vizualurma dakvirvebebma saSualeba mogvca migveRo gamagrebuli da 
gaumagrebeli ferdobis rRvevis suraTi. kvlevebis pirvel etapze, 
modelebis gamocdis Sedegebis analiziT, SeiZleba davaskvnaT, rom 
qvabulis ferdobSi armaturis Reroebis Seyvana aZlevs mas damatebiT 
mdgradobas, gaumagrebel ferdobTan SedarebiT. rRvevis xasiaTidan 
Cans, rom gruntis armirebisas warmoiqmneba samagris saxe, romelic 
ewinaaRmdegeba gruntis CamoSlas Camongrevis sibrtyeebze, rogorc es 
xdeba gaumagrebel ferdobis SemTxvevaSi.
meore etapze tardeboda ferdobis mdgradobaze Reroebis 
sigrZisa da bijis gavlenis kvleva. aseve arkvevdnen gamagrebuli 
ferdobis rRvevis meqanizms datvirTvis modebis adgilisagan 
damokidebulebiT. imis gamo, rom kvleva mimdinareobda garkveul 
siRrmis qvabulis mTlian ferdobze, gaCnda SesaZlebloba  
gadasuliyvnen modelis agebis ufro miaxloebul, martiv teqnologiaze.  
modeli am SemTxvevaSi sruldeboda qvemodan zemoT narevis fena-fena 
mocilebisa da fenebs Soris dasaarmirebeli Reroebis dayenebis gziT. 
Camocvenis Tavidan asacileblad, ferdobi daculi iyo 3 mm sisqis da 
vertikalis simaRlis Sesabamisi Reros sigrZis da bijis armirebuli 
celuloidis firfitebiT. Catarda 12 eqsperimenti da miRebuli 
SedegebiT, qvabulis ferdobze datvirTvebis sxvadasxva mdebareobebisa 
da sidideebisTvis miRebuli iqna gruntis gamagrebuli masivis 
vertikaluri da horizontaluri gadaadgilebebis sidideebi. meore 
etapis eqsperimentebis mimdinareobis mTeli periodis ganmavlobaSi 
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fiqsirdeboda kritikuli datvirTva, romlis drosac xdeboda modelSi 
rRveva. miRebuli Sedegebis analizma gviCvena, rom armirebuli, 
ReroebiT gamagrebuli ferdobis mdgomareoba, agreTve misi muSaobis 
xasiaTi mniSvnelovnad aris damokidebuli datvirTvis modebis adgilze, 
Reroebis sigrZesa da bijze da agreTve ferdobis daxrilobaze.
kvlevis mesame etapze mrRvev datvirTvebsa da Rerovani samagris 
sxvadasxva parametrebs Soris empiriuli damokidebulebis dasadgenad 25 
eqsperimenti Catarda. am etapis eqsperimentebi igegmeboda 
mravalfaqtobrivi analizis safuZvelze. miRebuli Sedegebis egm –ze 
damuSavebis Semdeg, gamoyvanilia empiriuli formula, romliTac, Tu 
dasaxulia qvabulis siRrme da mis gverdebze datvirTva, SeiZleba 
ganvsazRvroT Rerovani samagris yvela zemoT CamoTvlili parametric.
p = - 0.95H - 0.02(0.35 – α)2 – 0.15(21- )2 + 32.9                                                (1)
sadac  p-qvabulis gverdze datvirTva mgp-Si;
l - Reroebis sigrZea  m-Si;  
- erT Reroze mosuli ferdobis zedapiris farTobi m2;
      α- Reroebis daxris kuTxe radianebSi.
  kvlevis meoTxe etapze Semowmda kvlevis meore da mesame etapebis 
modelebis gamartivebuli meTodebiT agebis, agreTve am etapebze 
miRebuli daskvnebisa da damokidebulebebis marTebuloba. Catarda xuTi 
eqsperimenti, romlebSic modelebis agebis wesi mTlianad Seesabameboda 
natural pirobebSi Rerovani samagrebis amoyvanisas miRebul samuSaoTa 
teqnologias. kvlevis am etapze Catarebulma eqsperimentebma saSualeba 
mogca dagvemtkicebina wina etapze miRebuli Sedegebis siswore 
(gansxvaveba 7%), xolo gamoyvanili damokidebulebebi sandod 
CagveTvala.
modelebze Catarebulma eqsperimentebma saSualeba mogvca 
gamogvevlina qvabulis Rerovani samagris muSaobis Taviseburebani, 
Segvefasebina ZiriTadi faqtorebis gavlenis xarisxi da amis 
safuZvelze am TaviseburebaTa ganmsazRvreli TiToeuli faqtorisaTvis 
migveca raodenobrivi Sefaseba. dadgenili faqtorebidan yvelaze 
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mniSvnelovania: armirebuli Reroebis Cayenebis sigrZe da biji, qvabulis 
ferdis daxriloba da datvirTvis modebis adgili.
eqsperimentaluri monacemebis analizma gviCvena, rom gruntSi 
foladis Reroebis Seyvanis Sedegad xdeba gruntis masivis armireba da 
warmoiqmneba TviTmzidi “foladgruntiani” kedeli, romlis muSaobis 
xasiaTi da mdgradoba damokidebulia datvirTvis modebis adgilze da 
yvelaze araxelsayrelia sqemebi, rodesac datvirTva ganlagebulia 
qvabulis gverdidan armirebuli Reroebis sigrZis tol manZilze an 
qvabulis kididan usasrulobamde. Reros sigrZis gadideba da maTi 
dayenebis bijis Semcireba gamagrebuli ferdis mdgradobis 
proporciulia. magram Reros optimaluri sigrZea 0.45 H-dan 0.9 H-mde 
farglebSi, xolo 0.4 m-ze naklebi biji aramizanSewonilia, radgan 
ferdis mdgradoba mniSvnelovanad maRldeba, roca daxriloba 15 
gradusamdea,O SemdgomSi ferdis daxris kuTxis gavlena umniSvneloa.
1.9 q. TbilisSi miwisqveSa sivrcis aTvisebis 
magaliTebi
Tanamedrove qalaqebi viTardeba ara marto horizontalurad, 
aramed vertikaluri mimarTulebiTac, farTod iTviseben ra miwiszeda 
da miwisqveSa sivrceebs. vertikaluri zonireba anu sxvadasxva 
obieqtebis miwisqveSa da miwiszeda ganlageba saSualebas iZleva 
ganvacalkevoT transportisa da qveiTTa nakadebi, erTimeores avaciloT 
tranzituli, adgilobrivi, Cqarosnuli da Cveulebrivi satransporto 
nakadebi, efeqtiurad gamoviyenoT miwiszeda teritoria. 
qalaqebis infrastruqturis problemaTa warmatebiT gadaWra 
SeuZlebelia miwisqveSa sivrcis kompleqsuri aTvisebis gareSe. amaSi 
igulisxmeba miwis zedapiris qveS sxvadasxva tipisa da daniSnulebis 
obieqtebis ganlageba, romlebic gankuTvnilia satransporto nakadebis 
gasatareblad, sainJinro komunikaciebis gasayvanad, avtomobilebis 
xangrZlivi an xanmokle droiT Sesanaxad, sainJinro mowyobilobaTa, 
savaWro, administraciuli, komunaluri da a. S. daniSnulebis obieqtebis 
ganlagebisaTvis.
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qalaqebSi miwisqveSa obieqtebis mSenebloba unda xorcieldebodes 
kompleqsurad, winaswar dasaxuli strategiuli TvalTaxedvis 
Sesabamisi generaluri gegmis mixedviT, romlis ZiriTadi mizania 
miwisqveSa da miwiszeda nagebobebisgan Seiqmnas erTian sivrceSi 
moqmedi, urTierTkavSirSi myofi optimalurad funqcionirebad obieqtTa 
sistema.
pirvel rigSi miwisqveSa sivrce unda aTvisebul iqnas qalaqebis 
centralur raionebSi, sadac Tavisufali teritoriebi TiTqmis ar aris 
da arsebuli infrastruqtura Zalze deficituria, xolo sagzao qseli 
gadatvirTulia satransporto saSualebebiT. am pirobebSi maqsimalurad 
unda iqnes gamoyenebuli arsebuli bunebrivi reliefi: mTis ferdobebi, 
xevebi, borcvebi da a. S. 
saqarTvelos did qalaqebSi miwisqveSa sivrcis gamoyenebis 
SesaniSnavi SesaZleblobebi arsebobs, rac dRes sruliad 
gamouyenebelia, Tu ar CavTvliT Tbilisis metropolitens. am 
problemis gadaWra Zalze aqtualuria, amave dros ki Tbiliss, quTaiss, 
Telavs, WiaTuras, tyibuls, baTums da saqarTvelos sxva, rTul 
reliefze ganlagebul qalaqebs SesaniSnavi SesaZleblobebi gaaCniaT. 
TbilisSi miwisqveSa sivrcis warmatebiT gamoyenebis mravali 
istoriuli magaliTi arsebobs, romelTa Soris gamoirCeva dRevandeli 
Tavisuflebis moednisa da puSkinis quCis qveS XIX s-is ormocian 
wlebSi e.w. avanaanT xevis daxramul ferdobebSi didi saniaRvre 
koleqtorisa da savaWro saxlis mravalsarTuliani sawyobebis 
ganlageba. TbilisSi SesaZlebelia aseve XIX saukuneSi qalaqis centrSi 
aSenebuli sakmaod didi moculobis miwisqveSa sivrceebis aRdgena da 
maTi dRevandeli saWiroebebisaTvis gamoyeneba, aseTia, magaliTad, 
yofili TamamSevis qarvaslis mravaliarusiani sardafebi Tavisuflebis 
moednis qveS.
TbilisSi da saqarTvelos sxva qalaqebSi, sadac miwisqveSa 
sivrcis aTviseba gansakuTrebiT aqtualuria, aucilebelia qalaqis 
ganviTarebis generalur gegmaSi gamoyofili iyos specialuri Tavi 
,,miwisqveSa sivrcis gamoyenebisa da organizaciis sqema’’, romelSic 
ganxiluli iqneba miwisqveSa sivrcis gamoyenebis sakiTxi satransporto, 
sazogadoebrivi, kulturuli, TavdacviTi da sxva xasiaTis nagebobebis 
ganlagebiTa da urTierTkavSiriT. gegmaSi Camoyalibebuli unda iyos 
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miwisqveSa mSeneblobis ganviTarebis ZiriTadi koncefcia da 
mimarTulebani. unda dadgindes calkeuli obieqtebis nomenklatura, 
gamtarunarianoba da simZlavre, gairkves horizontaluri da 
vertikaluri zonirebis sazRvrebi, maTi mSeneblobis teqnikur-
ekonomikuri efeqtiuroba.
miwisqveSa sivrce pirvel rigSi gamoyenebuli unda iqnas 
metropolitenis axali sadgurebis da arsebul sadgurebze damatebiTi 
Casasvlelebis mosawyobad, avtosatransporto gvirabebisa da kvanZebis 
asaSeneblad, miwisqveSa avtofarexebis, sakomunikacio koleqtorebis, 
rezervuarebisa da sxva sainJinro obieqtebis mosawyobad. TbilisSi 
aSenebuli zogierTi miwisqveSa nagebobis sqema mocemulia naxazebze 
17_23.
nax. 17. miwisqveSa savaWro-satransporto kompleqsi q. TbilisSi 
`orbelianis~  (yofili `kolmeurneTa~) moedani 
(Tbilqalaqproeqti. arq. S. yavlaSvili)
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nax. 18. miwisqveSa saqveiTo kompleqsi Tbilisis filarmoniasTan 
(Tbilqalaqproeqti. arq. j. xeCuaSvili)
nax. 19. miwisqveSa saqveiTo gadasasvleli TbilisSi 
rusTavelis gamz. boloSi (qalaqproeqti, 1960 w.)
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nax. 20. miwisqveSa saqveiTo gadasasvleli rusTavelis gamziris boloSi 
Tavisuflebis moedanze (Tbilqalaqproeqti, 1960 w.)
nax. 21. saqveiTo miwisqveSa gadasasvleli TbilisSi teqnikuri 
universitetis administraciul korpusTan saakaZis moedanze 
(Tbilqalaqproeqti, 1970 w.) 
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nax. 22. miwisqveSa saqveiTo gadasasvleli saakaZis moedanze 
teqnikur universitetTan (Tbilqalaqproeqti)
nax. 23. miwisqveSa kompleqsi rusTavelis moedanze (varianti). 
(Tbilqalaqproeqti, inJ. i. ovanovi)
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proeqtebis umravlesoba Sesrulebulia saproeqto institut 
,,Tbilqalaqproeqtis’’ mier gasuli saukunis 60_70-ian wlebSi, rodesac 
intensiurad viTardeboda Tbilisis satransporto infrastruqtura 
qalaqis maSindeli meris, specialobiT sagzao inJinris, SoTa 
buxraSvilis uSualo mxardaWeriTa da xelSewyobiT.
miwisqveSa sivrcis aqtiuri gamoyeneba saSualebas gvaZlevs: 
_ mniSvnelovnad gavaumjobesoT qalaqebis arqiteqturul-dagegma-
rebiTi struqtura; gavaTavisufloT miwis zedapiri mravali damxmare 
nagebobisagan; racionalurad gamoviyenoT qalaqis teritoria 
sacxovrebeli saxlebis, parkebis, skverebis, stadionebis, qveiTTa anu 
,,uavtomobilo’’ zonebis mosawyobad;
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2. შედეგები და მათი განსჯა
2.1    q. TbilisSi miwisqveSa sivrcis aTvisebis mdgomareoba 
da perspeqtivebi
Tanamedrove qalaqebis miwisqveSa satransporto sistemam unda 
uzrunvelyos ara marto mgzavrebis masobrivi da komfortuli 
gadaadgileba qalaqis farglebsa da mis aglomeraciebSi, aramed 
damakavSirebeli roli unda iTamaSos miwiszeda da miwisqveSa saqalaqo 
centrebs Soris. miwisqveSa satransporto sistemis mTavari elementia 
metropoliteni.
rogorc yvela didi qalaqis normaluri funqcionirebisaTvis, ise 
TbilisisTvisac metad mniSvnelovania metropolitenis qselis 
gafarToeba. miuxedavad mTeli rigi aSkara upiratesobebisa, ekonomikuri 
efeqturobisa da xelSemwyobi reliefisa, rogoricaa q. TbilisSi, 
miwisqveSa sivrcis aTviseba, maT Soris metropolitenis mSenebloba, 
ukanasknel periodSi mkveTrad Semcirebulia.
Tbilisis metropolitenis meore rigi mwyobrSi Cadga 1979 wels 
da mxolod 21 wlis Semdeg dasrulda am xazze gaTvaliswinebuli 
bolos wina sadguris ~vaJa-fSavelas” mSenebloba, xolo bolo 
sadguris `universitetis” amoqmedebis vada, iseve, rogorc 
`dakonservebuli” mSenebare xazebis mwyobrSi Cadgoma, gaurkvevelia. 
qveynis sagzao infrastruqturis ganviTarebisaTvis, ekonomikis 
winsvlisTvis aucilebelia uaxloes momavalSi gamoinaxos finansuri 
saSualeba miwisqveSa mSeneblobis gafarToebis uzrunvelsayofad.
erT_erT aseT wyarod migvaCnia, sazRvargareTis magaliTebidan 
gamomdinare, kerZo kapitalis mozidva komerciuli sqemis `vootis”
(inglisuri abreviaturaa `vaSeneb–vflob–eqspluatacias vuwev_vibruneb”) 
safuZvelze.
Cveni mosazrebiT saqarTveloSi da kerZod Qq. TbilisSi miwisqveSa 
sivrcis aTviseba unda moxdas Semdegi mimarTulebebiT:
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_ satransporto da hidroteqnikuri gvirabebis mSenebloba; 
miwisqveSa satransporto qselis ganviTareba mizanSewonilia 
warimarTos Semdegi sqemiT:
_ Tbilisis metropolitenis qselis daxvewa arsebuli 
sadgurebisaTvis, adre proeqtirebisas gaTvaliswinebuli damatebiTi 
Sesasvlelebisa da gasasvlelebis mowyoba; mSenebare da axali xazebis 
gayvana centralur da gansakuTrebiT, mWidrod dasaxlebul qalaqis 
nawilebSi, axali sadgurebis mowyobiT; mcired dasaxlebuli 
gareubnebis centrTan dakavSirebiT Zvirad Rirebul miwisqveSa 
komunikaciebze uaris Tqma, da amis sanacvlod bevrad ufro iafi, 
Cqarosnuli tramvais xazebze gadasvla.
momavalSi Tbilisis metropolitenis trasam qalaqis 
Taviseburebebis, misi nawilebis ganlagebis, reliefis, ganaSenianebisa 
da sxva faqtorebis  gaTvaliswinebiT unda daakmayofilos garkveuli 
moTxovnebi.
radgan, qalaqi mniSvnelovnadaa gadaWimuli sigrZeze, yvelaze 
mizanSewonilad miiCneva metropolitenis grZivi magistraluri xazis 
ganviTareba_marjvena da marcxena sanapiroebi unda gadaikveTos 
gareubnebis damakavSirebeli ramdenime ganivi xaziT.
amisaTvis mizanSewonilia moqmed sqemas daematos Semdegi xazebi:
 pirveli monakveTi: diRmis masivi_vaSlijvari_samedicino 
instituti_universitetis mSenebare sadguri_WavWavaZis gamzi-
ri_universiteti_rusTaveli;
 meore monakveTi centris mimarTulebiT: politeqnikuri 
instituti_rusTaveli; Tavisuflebis moedani_gorgaslis 
moedani_krwanisi_qarxana eleqtroavtomati_foniWala
  marcxena sanapiros magistrali:
vagzali_lotkinis mTa_Tbilisis zRva;
marjaniSvili_9 Zmis quCa.
aseve satransporto kvanZebis gasaxsnelad TbilisSi unda aSendes 
mcire CaRrmavebis saavtomobilo gvirabebi. saavtomobilo gvirabebis 
aSeneba aucilebeli xdeba arsebuli magistralebis rekonstruqciisa da 
uwyveti moZraobis Cqarosnuli trasebis mSeneblobisas. avtomobilTa 
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moZraobis siCqare da magistralebis gamtarunarianoba mniSvnelovnadaa 
SezRuduli intensiuri nakadebis erT doneze kveTis adgilebSi. 
satransporto kvanZis gaxsna gulisxmobs nakadebis sxvadasxva doneze 
gatarebas, ris Sedegad aRaraa Seferxebebi SuqniSnebTan, umjobesdeba 
moZraobis usafrTxoeba, maRldeba gadaadgilebis siCqare, mcirdeba 
xmauri da mavne nivTierebaTa gamonabolqvis moculoba. kvanZis gaxsna 
sxvadasxva doneze ewyoba Cqarosnuli gzebisa da magistrlebis 
gadakveTaze, mimxrobasa da ganStoebaze, uwyveti moZraobis Cqarosnuli 
magistralebis kveTaze ufro dabali kategoriis gzebTan da quCebTan, 
raionuli mniSvnelobis magistralebsa da yvela sxva kvanZebze, Tu 
yvela mimarTulebiT moZraobis dayvanili intensivoba aWarbebs 6-8 aTas 
erTeuls saaTSi.
   satransporto nakadebis kvanZis gaxsna SesaZlebelia or, sam da 
met doneze Wrilebis, estakadebis da gvirabebis gamoyenebiT. zogierT 
SemTxvevaSi saWiro xdeba kvanZis kombinirebuli gaxsna sxvadasxva tipis 
xelovnuri nagebobis agebiT, magaliTad, estakada da gvirabi an ori 
estakada gvirabiT da a. S. Cveulebriv, aseT kvanZebSi ramdenime 
mimarTuleba ikveTeba da avtomobilTa dReRamuri intensivoba ramdenime 
aseul aTass aRwevs.
   yvelaze martivi teqnikuri gadawyvetileba, or doneze  kvanZis 
gaxsnisaTvis, aris erT_erTi magistralis gatareba bunebrivi 
daxrilobis mqone ferdobebian WrilSi. am dros meore 
magistralisaTvis ewyoba gza gamtari da saqveiTo gadasasvleli miwis 
zedapiris doneze, Wrilidan amosasvlelad da Casasvlelad ki 
pandusebi. aseTi gadawyveta qalaqebSi iSviaTad gamoiyeneba, vinaidan 
Wrilis ferdobebi ikaveben did teritorias. ufro racionaluria 
WrilebisaTvis vertkaluri ferdobebis mowyoba sayrdeni kedlebiT, 
magram am dros rTuldeba Wrilebidan avtomobilTa amosasvlelebisa 
da Casasvlelebis mowyoba.
  Tu reliefi Cazneqilia, mizanSewonilia kvanZis gaxsna 
estakadiT. am dros araa saWiro didi moculobis miwis samuSaobebis 
Sesruleba, miwisqveSa komunikaciebis gadaadgileba, saWiroa mxolod 
estakadis sayrdenebis qveS, estakadis rampebis qveS Tavisufal sivrceSi 
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moewyos avtosadgomebi. magram estakada sakmaod didi gabaritis 
nagebobaa, igi cudad gamoiyureba maRlivi Senobebis fonze, xergavs 
Senobebs Soris sivrces, viwro magistralebze maTi aSeneba auaresebs 
SenobaSi cxovrebis pirobebs, gzajvaredinze mcirdeba mxedveloba, 
rogorc wesi, uaresdeba arsebuli arqiteqturuli ansamli.
   yvela es nakli ixsneba gvirabebis gamoyenebisas, gansakuTrebiT 
amozneqil reliefze. gvirabebiani kvanZebi ikaveben gacilebiT mcire 
teritorias, miwis zedapirze maTi konstruqcia araa amoweuli arsebuli 
zedapiridan, gvirabebSi avtomobilebi daculia atmosferuli 
movlenebisagan da a. S. satransporto gvirabebi gansakuTrebiT 
mizanSewonilia iq, sadac arsebuli magistralis gafarToeba 
SeuZlebelia, kapitaluri SenobebiT mWidro ganaSenianebis gamo, 
romelTa dangreva an gadaweva arasasurvelia agreTve mdinareebis da 
arxebis sanapiros gaswvriv. am mosazrebis sisworis damadasturebelia 
TbilisSi kostavas quCis magaliTi, filarmoniasa da veris parks Soris 
mdebare monakveTze mtkvris sanapiro.
kostavas quCaze arsebuli ori kapitaluri Senobis gadaweva da 
sxva umniSvnelo SenobaTa dangreva orjer da metad gazrdida quCis 
gamtarunarianobas, gaaumjobesebda adgilis arqiteqturul iersaxes. 
amis magier, arsebuli `wiTeli xazis~ gaswvriv aSenda axali 
kapitaluri Senobebi, ris Semdeg kostavas quCis gamtarunarianobis 
gazrda mxolod mis qveS gvirabis mowyobiTaa SesaZlebeli. es ki Zalze 
Znelia arsebuli miwisqveSa komunikaciebis, gansakuTrebiT ki veris 
ubnis ferdobebidan Camomavali saniaRvre kanalizaciis koleqtorebis 
gamo. 
mtkvris sanapiros udides nawilze, misi mWidro ganaSenianebis 
gamo, magistralis gamtarunarianobis mniSvnelovani gazrda mxolod 
satransporto gvirabiTaa SesaZlebeli. nax. 24-ze da nax. 25-ze 
moyvanilia inJ. k. mWedliSvilis mier SemuSavebuli saproeqto 
winadadebebi Tbilisis ori rTuli kvanZis gaxsnis Sesaxeb 
satransporto gvirabebis gamoyenebiT.
avtosatransporto gvirabis mSeneblobis ekonomikur efeqtiurobas 
arkveven or etapad. pirvel rigSi arkveven xelovnuri nagebobis 
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(estakada, gvirabi, Ria Wrili) mowyobis ekonomikur mizanSewonilobas 
mocemul teritoriaze
.
nax. 24. daviT aRmaSeneblis Zeglis mimdebare kvanZis gaxsna TbilisSi 
ori calmxrivi gvirabis gamoyenebiT (saproeqto winadadeba, inJ. k. 
mWedliSvili)    
   
nax. 25. daviT aRmaSeneblis gamz. da Tamar mefis q. gadakveTa ormxrivi 
gvirabis gamoyenebiT TbilisSi (saproeqto winadadeba, inJ. k. mWedliSvili)
75
zemoT aRniSnulis garda TbilisSi mizanSewonilad migvaCnia:                     
_ satransporto kvanZebis gasaxsnelad mcire CaRrmavebis gvirabebis 
gamoyeneba;
_ arsebuli da mSenebare nagebobebis qveS aseve amozneqil 
reliefze  samTo xerxiT avtosadgomebis gadatana;
_ miwisqveSa sivrce gamoyenebuli iqnes sursaTis, samSeneblo 
masalebis, Rvinis sasawyobe obieqtebis gansaTavseblad, samrewvelo 
daniSnulebis obieqtebisaTvis, aseve saqalaqo koleqtorebis da 
upirveles yovlisa sawvavi airebis Sesanaxi nagebobebsaTvis;
_ sportuli da kulturul_sanaxaobrivi daniSnulebis nagebobe-
bisaTvis; 
_ gansakuTrebuli mniSvneloba aqvs miwisqveSa sivrcis gamoyenebas  
TavdacviTi nagebobebisaTvis, sagangebo  SemTxvevebSi moqalaqeTa 
TavSesafarebis mosawyobad.
nax. 26. vakisa da saburTalos (doliZis quCa) damakavSirebeli 
avtosatransporto gvirabi 
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nax. 27.   vakisa da saburTalos damakavSirebeli 
avtosatransporto gvirabis grZivi profili 
  dReisaTvis qalaqebis swrafi tempiT  zrdisa da mosaxleobis 
matebis pirobebSi, mcire teritoriuli rezervebis da satransporto 
saSualebebis swrafi ganviTarebis pirobebSi qalaqis srulyofis  da 
saqalaqo infrastruqturis ganviTarebis metad aqtualur mimarTulebas 
warmoadgens miwisqveSa sivrcis aTviseba. qalaqebis daproeqtebisa da 
mSeneblobis gamocdilebam daadastura, rom satransporto, 
socialur_ekonomiuri, sanitarul_higienuri, samxedro, samoqalaqo 
TavdacviTi da mTeli rigi sakiTxebis farTo wre, SeiZleba warmatebiT 
gadaiWras kompleqsurad miwisqveSa sivrceebis gamoyenebiT.
msoflios mowinave qveynebis msxvil qalaqebSi xdeba miwisqveSa 
sivrcis winswrebiTi aTviseba. am process ar unda CamorCnen 
saqarTvelos qalaqebi, upirveles yovlisa Tbilisi. es metad 
mniSvnelovania qalaqis normaluri funqcionirebisaTvis. Tbilissa da 
sxva qalaqebSi aucilebelia miwisqveSa sivrcis aTvisebis 
konceptualur_samoqmedo gegmis SemuSaveba.
amisaTvis saWiroa qalaq TbilisaTvis damuSavdes da meriis mier 
damtkicdes miwisqveSa sivrcis aTvisebis ZiriTadi mimarTulebebi. Mmis 
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damuSavebaSi monawileoba unda miiRon rigma samecniero_kvleviTma 
dawesebulebebma, saproeqto da saamSeneblo organizaciebma, qalaqis 
meriis da mTavrobis Sesabamisi rgolebis warmomadgenlebma. dReisaTvis 
ukve Camoyalibda saerTo da ZiriTadi principebi, agreTve moTxovnebi, 
romelTa dacva da Sesruleba aucilebelia miwisqveSa sivrcis 
aTvisebisaTvis, gansakuTrebiT msxvil qalaqebsa da megapolisebSi. maT 
ricxvs miekuTvneba Semdegi ZiriTadi moTxovnebi, romlebic aucileblad 
unda iqnen mxedvelobaSi miRebuli miwisqveSa sivrcis aTvisebis 
RonisZiebaTa SemuSavebisas.
Uupirveles yovlisa esaa miwisqveSa sivrcis kompleqsuri 
gamoyeneba da saqalaqo infrastruqturis obieqtTa winaswari 
gansazRvra, romlebic unda ganlagdnen miwisqveSa sivrceSi uaxloes 
momavalSi 2012-2013 wlebSi. es saSualebas mogvcems saqalaqo miwiszeda 
nagebobebiT teritoriebis ganaSenianebisas  davsaxoT miwisqveSa 
obieqtebTan maTi erToblivi  kompleqsuri gamoyeneba. 
Tanamedrove  miwisqveSa samoqalaqo meurneoba Sedgeba mravali 
sxvadasxva daniSnulebis nagebobebisagan: satransporto, savaWro da 
sazogadoebrivi kvebis, garToba_dasvenebis, sanaxaobriv_sportuli, 
administraciuli, komunalur_sayofacxovrebo, samxedro, samoqalaqo 
TavdacviTi da ase Semdeg. 
miwisqveSa nagebobebis mSeneblobisas unda Seiqmnas ara           
izolirebuli, aramed miwiszeda da miwisqveSa erTiani saqalaqo 
sistemebi, romlebic srulad upasuxeben miwisqveSa urbanistikis 
moTxovnebs. N(nax. 28)
pirvel rigSi miwisqveS unda ganvalagoT obieqtebi, romelTa  
miwis zedapiridan mocileba mniSvnelovnad  gaaumjobesebs mosaxleobis 
ekologiur da socialur mdgomareobas, Seqmnis maTi Sromisa da 
dasvenebisaTvis ukeTes pirobebs. aseTi obieqtebia mavne sawarmoo 
narCenebis sawyobebi, mavne gamonabolqvebi avtosadgomebi, zedmeti 
xmauris wyaroebi da a. S.
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nax. 28 miwisqveSa sivrcis kompleqsuri aTvisebis magaliTi
Jenevis tbis qveSaa ganlagebuli sadgomi 1400 avtomobilisaTvis. 
Tanamedrove arqiteqturisaTvis damaxasiaTebelia qalaqebis miwisqveSa 
mravaldoniani da mravalfunqcionaluri kompleqsebis erToblioba. 
aseTi kompleqsebi axasiaTebs miwisqveSa urbanizaciis Tanamedrove 
dones da Seicavs satransporto obieqtebs (sadgurebi, sadgomebi, 
avtofarexebi,saqveiTo zolebi da a. S.), agreTve kulturul-
samomxmareblo mniSvnelobis da sxva daniSnulebis obieqtebs. 
magaliTad, tokioSi centraluri sadguris qveS ganlagda miwisqveSa 
kompleqsi ,,iaesu” 68000 kv. m farTobiT, sadac 250 maRazia, kafe, 
restorani, banki da sadazRvevo kompaniaa moTavsebuli. ,,iaesus” erTi 
sarTuliT qveviT aris avtosadgomi 570 avtomobilisaTvis.  mTels 
iaponiaSi aris ukve 76 miwisqveSa qalaqi, romelTa saerTo farTobia 
820000 kv. m. tokios farglebSi miwisqveSa ,,iaesus” mSenebloba dajda 12 
miliardi ieni. am danaxarjma savsebiT gaamarTla. mTlianobaSi iaponiis 
miwisqveSa sivrcis gamoyenebam aCvena misi maRali ekonomiuri efeqti.
miwisqveSa sivrcis kompleqsuri gamoyenebisaTvis aucilebeli 
pirobaa gruntebis geomeqanikuri maxasiaTeblebis  dawvrilebiTi 
gamokvleva. agreTve  miRebuli Sedegebis mxedvelobaSi miReba, 
miwisqveSa sivrcis aTvisebis yvela stadiaze, winaswari kvleva-Ziebidan 
obieqtis eqspluataciaSi CaTvliT.
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Fmravalfunqcionaluri obieqtis mSeneblobis adgilze, 
sainJinro_geologiuri pirobebis da saxarjTaRricxvo Rirebulebebis 
dadgenis Semdeg, mniSvnelovani roli ukavia mSeneblobis organizacias. 
Aam procesSi winaswar unda ganisazRvros ori faqtori:  pirveli _ 
masalebis, Tanamedrove konstruqciebis, meTodebis da teqnologiebis 
gamoyeneba; meore _ obieqtebis usafrTxoeba, saimedooba mSeneblobis da 
Semdgom eqspluataciis periodSi.
Mmsoflios mowinave qveynebis msxvil qalaqebSi SemuSavebulia 
miwisqveSa sivrcis  qalaqis istoriuli centris qveS aTvisebis 
programa da mimdinareobs misi gegmazomieri ganxorcieleba. 
Kkompleqsurad wydeba transportis, komunaluri da sabinao, 
energomomaragebis da a. S. problemebisaTvis. Aam process ar unda 
CamorCnen saqarTvelos qalaqebi da upirveles yovlisa Tbilisi. 
saqarTveloSi satransporto, komunaluri gvirabebis,  miwisqveSa 
gadasasvlelebis mSeneblobis mravali aTwleulebis gamocdilebaa 
dagrovili (nax. 29). mag. TbilisSi yvelaze metad gavrcelebulia 
metropolitenis nagebobebi, avtosatransporto da komunaluri 
gvirabebi, miwisqveSa gadasasvlelebi da miwisqveSa kompleqsebi, 
romlebSic miwisqveSa saqveiTo moZraobis paralelurad ganlagebulia 
savaWro, sazogadoebrivi kvebis, komunaluri momsaxureobis obieqtebi, 
sagamofeno darbazebi, ofisebi da a. S. umravles SemTxvevaSi isini 
uzrunvelyofen mgzavrTa nakadis usafrTxo, komfortul da umokles 
kavSirs supermarketebTan metropolitenisa da rkinigzis sadgurebTan, 
an stadionebTan, kulturisa da dasvenebis parkebTan. Yyovelive es 
mowmobs rom TbilisSi miwisqveSa sivrcis ganviTareba_aTviseba 
mniSvnelovania, ramdenadac akmayofilebs erT-erT ZiriTad moTxovnas: 
msxvil qalaqebSi  miwisqveSa mravalfunqciuri obieqtebis  arsebobis 
aucileblobas. sainJinro, racionaluri gadawyvetilebebis erT-erTi 
saukeTeso magaliTia  miwisqveSa satransporto kompleqsi gmirTa 
moedanze TbilisSi.
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nax  29  miwisqveSa satransporto kompleqsigmirTa moedanze
aRniSnuli kvanZi daproeqtebulia 1970-71 wlebSi q. TbilisSi 
gmirTa moedanze, (arq. naxucriSvili, inJinrebi: o. kiknaZe, z. mxeiZe, k. 
mWedliSvili). igi 30 welze meti warmatebiT emsaxura qalaqs. misi 
gamtarunarianoba  dRe-RameSi 300 aTasamde avtomobils Seadgenda. 
TbilisSi miwisqveSa sivrcis aTvisebis Semdgomi  nabiji unda gaxdes 
konceftualur_samoqmedo programis SemuSaveba, romelic 
gaiTvaliswinebs qalaqis ganviTarebis konkretul pirobebs. Aam 
programis ZiriTadi amocanebi unda iyos:
1 .miwiszeda teritoriisa da miwisqveSa sivrcis erToblivi 
kompleqsuri ganviTarebis marTvis saxelmwifo sistemis Camoyalibeba.
2. miwisqveSa sivrcis aTvisebis ZiriTad mimarTulebaTa 
kompleqsuri qalaqmSeneblobis programis SemuSaveba.
3.  miwisqveSa obieqtebis mSeneblobebisaTvis sainvesticio 
proeqtebis realizaciis stimulirebis sistemis Seqmna.
   mizanSewonilia zemoT naxsenebi programa ganxorcieldes or 
etapad.
Ppirveli etapi _ 2012-2013 w. miwisqveSa sivrcis kompleqsuri
aTvisebisaTvis mzadeba, Sesabamisi teqnikur_ekonomiuri dasabuTebiTa 
da saxarjTaRricxvo dokumentaciis SemuSavebiT.
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Mmeore etapi _ 2014 wlidan miwisqveSa sivrcis kompleqsuri 
aTvisebis proeqtiT gaTvaliswinebuli obieqtebis TanmimdevrobiTi  
mSeneblobiT.
Aarsebuli mravalwliani gamocdileba gvkarnaxobs rom miwisqveSa 
sivrcis saqalaqTmSeneblo ganviTareba unda ganxorcieldes Semdegi 
ZiriTadi mimarTulebebiT:
 satransporto infrastruqturis miwisqveSa obieqtebi;
 avtosadgomebisaTvis miwisqveSa sivrcis aqtiuri gamoyeneba,
arsebuli Senobebis da axalmSeneblobaTa miwisqveSa nawilSi, mTis 
ferdobebSi, reliefis uaryofiT formebSi;
 sainJinro infrastruqturis miwisqveSa nagebobebi;  miwisqveSa 
sivrcis aTvisebis samuSaoebi moiTxovs muSakTa, upirveles yovlisa, 
samTo_geologiuri profilis inJinerTa kvalificiur qmedebas, vinaidan 
mSenebloba xorcieldeba rTul da naklebad Seswavlil, mudmivad 
cvalebadi Tvisebebis  mqone gruntis masivSi.
geomeqanikuri pirobebis sirTule da miwisqveSa mSeneblobis 
usafrTxod ganxorcielebis moTxovnebi ganapirobeben geomoritoringis 
procesis uwyvetad Catarebas. Aman unda uzrunvelyos avariuli 
situaciis drouli aRmoCena, raTa droulad ganxorcieldes  Sesabamisi 
profilaqtikuli da dacviTi RonisZiebebi.
Tanamedrove qalaqebis miwisqveSa satransporto sistemam unda 
uzrunvelyos ara marto mgzavrebis masobrivi da komfortuli 
gadaadgileba qalaqis farglebsa da mis aglomeraciebSi, aramed 
damakavSirebeli roli unda iTamaSos miwiszeda da miwisqveSa saqalaqo 
centrebs Soris. miwisqveSa satransporto sistemis mTavari elementia 
metropoliteni. Tanamedrove metropoliteni ar SeiZleba iyos mTlianad 
,,daxuruli” sistema. is unda gaxdes qalaqisa da miwisqveSa 
infrastruqturis  mniSvnelovani da organuli Semadgeneli nawili.
saqalaqo infrastruqturis ganviTarebis mizniT miwisqveSa 
sivrcis aTvisebis kargi magaliTia Tbilisis metropoliteni.
q. Tbilisis ganaSenianeba Tavidanve xorcieldeboda mdinare 
mtkvris orive napirze da xasiaTdeboda mTeli rigi TaviseburebebiT.
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mTavari Taviseburebaa qalaqis sigrZivi ganviTareba erTi 
mimarTulebiT, mtkvris gaswvriv 35 km manZilze, maSin roca qalaqis 
sigane mxolod ramdenime kilometria. Mmdinare mtkvari qalaqs orad 
hyofs, xolo qalaqis marcxena nawili, Tavis mxriv gayofilia 
orliandagiani rkinigzis xaziT da sadgurebiT, Tbilisi_samgzavro da 
navTluRi. amrigad q. Tbilisis teritoria, SeiZleba iTqvas, Sedgeba 
sami erTmaneTisagan izolirebuli viwro zoliT, romelTa Soris ganivi 
satransporto kavSirebi metad gaZnelebulia,Mmdinare mtkvris sakmaod 
Rrma xevebisa da maRali  borcvebis arsebobiT (magaliTad, mdinare 
veres Rrma xeoba, iyalTos, baxtrionisa da sairmis gorebi).
mosaxleobis mkveTr zrdasTan erTad quCebSi  gaizarda 
avtomobilebis raodenoba, sazogadoebriv transports uWirs 
Tavisuflad gadaadgileba. Mmiwiszeda transportis siWarbem gamoiwvia 
tramvaisa da troleibusebis xazebis gauqmeba. garTulda moZraoba 
“pikis saaTebSi”, gaxSirda sacobebi. aseT pirobebSi mizanSewonili 
gaxda Tbilisis metropolitenis mSenebloba, romlis agebis idea me-20 
saukunis 30-iani wlebis meore naxevridan warmoiSva.
1940 wels TbilisSi garkveuli sainJinro_saZiebo samuSaoebebi 
YCatarda, rac metropolitenis mSeneblobis dawyebis maniSnebeli iyo, 
magram maSin am SesaniSnavi wamowyebis ganxorcielebas 1941 wels 
dawyebulma omma SeuSala xeli.
1951 wlis 25 agvistos moskovma miiRo saTanado dadgenileba 
Tbilisis metropolitenis mSeneblobis dawyebis Sesaxeb. Mmisi 
saxarjTaRricxvo Rirebuleba 823,7 mln maneTiT ganisazRvra. 
mSeneblobis ufrosad daniSna g. nasiZe, moadgiled v. gociriZe.
1953 wlis 7 seqtembers sakavSiro ministrTa sabWom gamoitana 
araswori dadgenileba Tbilisis metropolitenis likvidaciis, xolo 
kievsa da baqoSi droebiT konservaciis Sesaxeb. saqarTvelos mTavrobam 
ar Seasrula kremlis brZaneba da mSenebare obieqti konservaciis 
reJimSi gadaiyvana. sakavSiro mTavrobam respublikis xelmZRvanelobas 
mxolod 1960 wlis dasawyisSi darTo neba ganeaxlebina metropolitenis 
mSenebloba.
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1966 wels saqarTvelos dedaqalaqma Tbilisma miiRo 
amierkavkasiaSi pirveli da sabWoTa kavSirSi meoTxe metropoliteni 
usafrTxo, moxerxebuli da Cqarosnuli transporti. 
metropolitenis pirveli rigis trasa kveTs qalaqis sam, 
erTmaneTisagan gancalkevebul zols da qalaqis mosaxleobisaTvis 
gadaadgilebis erTob mosaxerxebeli saSualebaa, risi dadasturebaa 
mgzavrTa gadayvanis uwyveti zrda. Tu 1966 wels gadayvanili iqna 12 
mln. mgzavri, 1967 wels ukve 25,5 mln, xolo 1968 wels 60 mln-mde.
Nnax. 30.   Tbilisis metropolitenis gegma.
Yyofil sabWoTa qalaqebs Soris Tbilisis metropolitens qalaqis 
sazogadoebrivi transportiT  mgzavrTa gadayvanis saerTo moculobaSi 
mtkiced ekava meore adgili q. moskovis Semdeg.
Tbilisis metropoliteni mosaxleobaSi mowonebiT sargeblobs, 
vinaidan trasa da calkeuli  nagebobebi maRal donezea daproeqtebuli. 
samSeneblo samuSaoebi kargi xarisxiTaa Sesrulebuli, aqvs saukeTeso 
saeqsploatacio maxasiaTeblebi. metropolitenis sadgurebi interieriT 
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SesamCnevad gansxvavdebian erTmaneTisagan, rac agreTve metropolitenis 
Rirsebas warmoadgens.
momavalSi Tbilisis metropolitenis trasam qalaqis 
Taviseburebis, misi nawilebis ganlagebis, reliefis, ganaSenianebisa da 
sxva faqtorebis gaTvaliswinebiT unda daakmayofilos  garkveuli 
moTxovnebi.
  qalaqi mniSvnelovan sigrZezea gadaWimuli, amitom  yvelaze 
mizanSewonilad miiCneva metropolitenis grZivi magistraluri xazis 
ganviTareba. marjvena da marcxena sanapiroebi unda gadaikveTos 
gareubnebis damakavSirebel ramdenime ganivi xaziT. aqedan gamomdinare 
mizanSewonilia moqmed sqemas daematos Semdegi xazebi:  
 pirveli monakveTi _ diRmis masivi–vaSlijvari_samedicino 
instituti_universitetis mSenebare sadguri_WavWavaZis gamzi-
ri_universiteti_rusTaveli.
 meore monakveTi _ (centris mimarTulebiT) teqnikuri 
universiteti_rusTaveli_Tavisuflebis moedani_gorgaslis moeda-
ni_krwanisi_qarxana eleqtroavtomati_foniWala.
Mmarcxena sanapiros gaswvrivi magistrali
 vagzali_lotkinis mTa_Tbilisis zRva;
 marjaniSvili_9 Zmis quCa.  
Q  qalaqis axal raionebSi da maTTan dasakavSireblad aseve 
mizanSewonilia metropolitenis nawili moewyos miwis zedapirze da 
faqtiurad Cqarosnuli tramvais roli Seasrulos. es saSualebas 
mogvcems Tavidan aviciloT ori sxvadasxva saxis eleqtrotransportis 
saxeoba da SevamciroT gadasajdomi sadgurebis raodenoba. Tbilisis 
metropolitenis trasa ZiriTadad didi CaRrmavebisaa. pirveli 
sadgurebi didi CaRrmavebis pilonuri da kolonuri tipisaa.
  TbilisSi da saqarTvelos sxva qalaqebSi, sadac miwisqveSa 
sivrcis aTviseba gansakuTrebiT aqtualuria, aucilebelia qalaqis 
ganviTarebis generalur gegmaSi gamoyofili iyos specialuri Tavi 
,,miwisqveSa sivrcis gamoyenebisa da organizaciis sqema”, romelSic 
ganxiluli iqneba miwisqveSa sivrcis gamoyenebis sakiTxi satransporto, 
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sazogadoebrivi, kulturuli, TavdacviTi da sxva saxis nagebobebis 
ganlagebiTa da urTierTkavSiriT. gegmaSi Camoyalibebuli unda iyos 
miwisqveSa mSeneblobis ganviTarebis ZiriTadi koncefcia da 
mimarTulebani. Uunda dadgindes calkeuli obieqtebis nomenklatura, 
gamtarunarianoba da simZlavre. gairkves horizontaluri da 
vertikaluri zonirebis sazRvrebi, maTi mSeneblobis 
teqnikur_ekonomiuri efeqturoba. 
miwisqveSa sivrce pirvel rigSi gamoyenebuli unda iqnes 
metropolitenis axali sadgurebis da arsebul sadgurebze damatebiTi 
Casasvlelebis mosawyobad, avtosatransporto gvirabebisa da kvanZebis 
asaSeneblad, miwisqveSa avtofarexebis,  sakomunikacio koleqtorebis, 
rezervuarebis da sxva sainJinro  obieqtebis mosawyobad.
TbilisSi SesaZlebelia aseve me-19 saukuneSi qalaqis centrSi 
aSenebuli sakmaod didi moculobis miwisqveSa sivrceebis aRdgena da 
maTi dRevandeli saWiroebisaTvis gamoyeneba. aseTia magaliTad, yofili 
TamamSevis qarvaslis mravaliarusiani sardafebi Tavisuflebis moednis 
qveS. 
TbilisSi mosaxleobis satransporto momsaxureobis 
gasaumjobeseblad unda gadawydes avtosadgomTa problema; efeqturad
ganlagdes sainJinro mowyobilobaTa obieqtebi; gaumjobesdes 
sanitarul_higienuri mdgomareoba; SenarCundes Zvirfasi istoriuli da 
arqiteqturuli Zeglebi; miwisqveSa obieqtebi saWiroebis SemTxvevaSi 
samoqalaqo  TavdacvisaTvis unda iyos gamoyenebuli.
miwisqveS pirvel rigSi unda ganlagdes obieqtebi, romlebSic 
SezRudulia adamianTa yofnis dro. aseTebia satransporto nagebobebi,
sagamofeno darbazebi, maRaziebi kinoTeatrebi da a. S. miwisqveSa 
SezRudul sivrceSi yofnis negatiuri SegrZneba SeiZleba gabaTildes 
saTavsoTa interieris specialur arqiteqtorul–esTetikuri 
gaformebiT, romelic unda qmnides simsubuqisa da saimedoobis 
STabeWdilebas. amisaTvis SeiZleba moewyos yalbi fanjrebi, ganaTebuli 
ezoebi, Riobebi kedlebsa da WerSi. Tu reliefi saSualebas iZleva 
aucilebelia moewyos miwiszeda da miwisqveSa monacvleoba, ra Tqma 
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unda, aucilebelia srulfasovani xelovnuri ganaTeba, haeris 
kondencireba da ventiliacia.
TbilisSi miwisqveSa sivrcis aqtiuri gamoyeneba saSualebas 
mogvcems: 
 mniSvnelovnad gavaumjobesoT qalaqis arqiteqtorul–
dagegmarebiTi struqtura;
 gavaTavisufloT miwis zedapiri mravali damxmare 
nagebobebisagan; 
 racionalurad gamoviyenoT Tbilisis teritoria sacxovrebeli 
saxlebis, parkebis, skverebis, stadionebis, qveiTTa anu `uavtomobilo 
zonebis” mosawyobad.
2.2. Tbilisis miwisqveSa sivrcis  aTvisebis programis formirebis  
ZiriTadi principebi.
amJamad msoflios msxvil qalaqebis istoriul centrebSi 
mimdinareobs miwisqveSa sivrcis aTviseba, romelic atarebs kompleqsur 
xasiaTs. xdeba transportis, komunalur_sacxovrebeli meurneobebis, 
energomomaragebis da sxva problemebis gadaWra. magaliTisaTvis 
SeiZleba moviyvanoT tokio, Oosaka, moskovi, avtomobilebis sadgomebis 
sistemebi parizSi da helsinkSi, avtomobilebis moZraobis sistemebi 
osloSi da bostonSi.       
  TbilisSi ukve 30_40 wlis win mimdinareobda intensiuri 
miwisqveSa mSenebloba (metropoliteni, metexis saavtomobilo gvirabi, 
mravalfunqciuri sivrce rusTavelis moednis qveS, miwisqveSa 
gadasasvlelebi da sxva). gansakuTrebiT aRniSvnis Rirsia 
metropolitenis fexiT sasiarulo  kavSirebis mSenebloba. igi 
sxvadasxva mizezebis gamo SeCerda da amJamad mas kvlav mieca mwvane 
Suqi, TbilisSi daiwyo miwisqveSa sivrcis aTvisebis axali periodi. 
daiwyo gvirabis mSenebloba, Tbilisis rkinigzis xarjze gamocxadda 
tenderi metropolitenis sadguris ,,universitetis” mSeneblobis 
gagrZelebaze, gansazRvrulia qalaqis ramodenime ubnis 
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(vake_saburTalo, saburTalo_naZaladevi) saavtomobilo gvirabebiT 
dakavSireba.
Semdeg adgilzea sawyobebi, savaWro da sayofacxovrebo 
sawarmoebi. SedarebiT naklebi yuradReba eqceva sanaxaobriv, 
kulturul_sagamanaTleblo da administraciuli Senobebis 
mSeneblobas. miwisqveSa nagebobebis funqcionaluri daniSnuleba 
damokidebulia mis ganlagebaze, megapolisis struqturaSi. rogorc 
wesi, centralur nawilSi Sendeba mravalfunqcionaluri miwisqveSa 
nagebobebi. maTSi  SeiZleba maRaziebis, supermarketebis, restornebis, 
kafeebis, ofisebis, sagamofeno darbazebis ganlageba. saSualo zonaSi 
ageben agreTve avtosadgomebs da teqnikur saTavsoebs, periferiul 
zonaSi_ZiriTadad mravalfunqcionaluri avtosadgomebi da teqnikuri 
saTavsoebebia.
amasTanave unda aRiniSnos Semdegi:
QTbilisis metropolitenis simWidrove  mniSvnelovnad CamorCeba 
sazRvargareTis mraval qalaqebs. Aase magaliTad, metropolitenis 
qselis simWidrove TbilisSi bevrad naklebia vidre moskovSi, niu-
iorkSi, londonSi da parizSi. Aamave dros q. Tbilisis metropolitenis 
eqspluataciis intensivoba erT_erTi maRalia msoflioSi.
qalaqSi aris mxolod erTi satransporto gvirabi, satransporto 
kvanZebis 80%-ze meti gadatvirTul reJimSi muSaobs da moiTxovs 
sxvadasxva reJimSi gaxsnas.
miwisqveSa gadasasvlelebi (rusTavelis, kostavas quCebze, vaJa-
fSavelas da megobrobis gamzirze da sxva) 50_55%-iT uzrunvelyofen 
maT moTxovnas. mTlianad qalaqSi miwisqveSa gadasasvlelebiT 
uzrunvelyofa  Seadgens 25-35%-s. bolo dros gaxSirda miwiszeda  
gadasasvlelebis mSenebloba, romliTac mosaxleoba TiTqmis ver 
sargeblobs, mosaxleobis xandazmul nawils uWirs  arsebuli 
miwisqveSa gadasasvlelebiT sargebloba, ufro mosaxerxebelia kibeebis 
nacvlad pandusebis gamoyeneba. yvelaferi aRniSnuli ganapirobebs 
sxvadasxva saxis sagzao satransporto mravalricxovan SemTxvevebs 
fexiT mosiaruleTa monawileoboT, quCis sagzao qselis satransporto 
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gadakveTebis gadatvirTvas, avtomobilebis garbenis zrdas da gzebze  
,,sacobebis” warmoSobas.
mTlianobaSiQq. Tbilisis miwisqveSa sivrceSi ganlagebulia 
sxvadasxva daniSnulebis mqone, sxvadasxva dros agebuli  mravali 
obieqti. xSirad es obieqtebi ar akmayofileben qalaqis Tanamedrove 
moTxovnebs da funqcionireben cal_calke,A mkveTrad gamoxatuli  
erToblivi stradegiis gareSe. q. TbilisSi qalaqis 
socialur_ekonomiuri ganviTarebis programis garda, DdRemde ar 
damuSavebula miwisqveSa sivrcis aTvisebis kompleqsuri programa da 
gegmiuri perspeqtiuli  miwiqveSa mSenebloba. Sendeba mxolod 
satransporto daniSnulebis obieqtebi. 
amitomac, aucileblad migvaCnia q. Tbilisis miwisqveSa 
urbanistikis ZiriTadi mimarTulebis  da principebis formireba. 
amisaTvis saWiroa sazRvargareTis gamocdilebis gamoyeneba, 
qalaqproeqtis, mTavari arqiteqturis samsaxuris, saqarTvelos 
teqnikuri universitetis Sesabamisi mimarTulebebis erToblivi muSaoba.
Cvens mier mopovebuli masalebis safuZvelze  SemoTavazebulia 
Semdegi sqema:
satransporto infrastruqturis nagebobebi, satransporto 
daniSnulebis miwisqveSa nagebobebi mizanSewonilia daeqvemdebaros 
zonirebas centridan daSorebis da ganaSenianebisE periodis mixedviT:
pirveli zona _ qalaqis centraluri nawilis miRma arsebuli 
axali da bolo 30_40 wlis win dagegmarebuli gaSenebuli raionebi: 
didi diRomi, gldani, Temqa, muxiani, gldanula, vazisubani, varkeTili 
da a. S.
meore zona _ qalaqis centraluri nawili,  mdebare mtkvris orive 
napirze  dagegmarebuli da gaSenebuli 50_100 wlis win vake, 
saburTalo, didube, naZaladevi, kukia, CuRureTi.
Mmesame zona _ qalaqis Zveli centri dagegmarebuli da 
gaSenebuli 120_180 wlis win, rusTavelisa da daviT aRmaSeneblis 
gamzirebi da maTi mimdebare teritoria, mTawminda, Tavisuflebis 
moedani, sololaki, avlabari.
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yvela am zonas axasiaTebs mtkvris gaswvriv, mis paralelurad 
arsebuli mTeli qalaqis gamWoli satransporto komunikaciebi, rac 
gamowveulia maTi ganviTarebis xazovani sqemiT. aSkarad SeimCneva am 
raionebis umoklesi damakavSirebeli ganivi satransporto 
komunikaciebis simcire. Aamis gamo arsebuli sigrZivi da ganivi 
mimarTulebis  saqalaqo da raionuli mniSvnelobis magistralebi 
gadatvirTulia qalaqis Sida raionebs Soris  tranzitulad moZravi 
avtomobilTa nakadebiT, romelTa Seuferxebel  gadaadgilebas xels 
uSlis arsebuli gzebis ara sakmao sigane, savali nawilis gadatvirTva 
parkirebuli avtomobilebiT,  mgzavrTa da tvirTTa warmomqmneli da 
mimzidveli obieqtebis usistemo da qaoturi ganlageba, arasakmarisi 
raodenobis da arastacionalurad ganlagebuli qveiTTa samoZrao 
miwisqveSa  gadasasvlelebi da saqveiTo xidebi da a. S.  bevr 
SemTxvevaSi arsebuli ganaSenianeba imdnad mWidroa, rom miwiszeda 
satransporto komunikaciebis srulyofa praqtikulad SeuZlebelia. 
erTaderTi gamosavali, aseT SemTxvevaSi, mxolod miwisqveSa sivrcis 
aTvisebaa, satransporto daniSnulebis obieqtebis racionaluri 
ganlagebiT.
Cveni azriT satransporto problemis gadasaWrelad aucilebelia 
miwisqveSa avtosadgomebis mowyoba, rogorc Tavisufal gauSenebel 
teritoriaze, ise arsebuli Senobebisa, gzebisa da quCebis qselis qveS.
metropolitenis periferiuli sadgurebis maxloblad, romlebic 
ganlagebuli arian saqalaqo mniSvnelobis satransporto magistralebis  
maxloblad mizanSewonilia mravalfunqcionaluri satransporto 
kvanZebis ageba. isini SeZlebisdagvarad unda Seicavdnen: 
metropolitenis sadgurs, rkinigzis sadgurs, avto sadgurs, 
sazogadoebrivi transportis gasaCerebel avtosadgomebs, miwisqveSa 
saqveiTo gasasvlelebs, avtosatransporto gvirabebs raionuli 
mniSvnelobis magistralebTan dasakavSireblad, savaWro_gasarTob 
kompleqsebs da a. S.  amJamad amgvar moTxovnebs nawilobriv pasuxoben 
kvanZebi metros sadgurebTan: `didube”, `varkeTili”, `axmetelis Teatri”, 
`delisi”. momavalSi saWiroa maTi srulyofa, maT unda miematoT 
,,universiteti,” da ,,zahesi”.
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amJamad metad  aqtualuria saqalaqo mniSvnelobis magistralebze 
uwyveti moZraobis organizeba, qalaqis calkeul raionebis efeqturi 
satransporto kavSirebiT uzrunvelyofa. amisaTvis, mizanSewonilia 
farTod gamoviyenoT miwisqveSa  saqveiTo gasasvlelebi, miwiszeda 
saqveiTo xidebi, gzagamtarebi pandusebiT, gansakuTrebiT gadatvirTuli 
ubnebis  miwisqveSa dubliori monakveTebis mowyobiT. amJamad TbilisSi 
erTaderTi uwyveti moZraobis Cqarosnuli magistralia 
Tbilisi_aeroporti. ganzraxulia misi gagrZeleba mtkvris marcxena 
napirze. amJamad rkinigziT dakavebul teritoriaze. wyvetili, 
SuqniSnebiT daregulirebuli moZraoba mimdinareobs mtkvris orive 
sanapiroze, daviT aRmaSeneblis  xeivanSi. zemoT aRniSnuli 
RonisZiebebis gamoyenebiT SeiZleba sanapiro magistralebze uwyveti 
moZraobis uzrunvelyofa. amisTana monakveTebi ukve daproeqtebulia 
abanoTubnis gaswvriv mtkvris marjvena sanapiroze da riyis teritoriis 
qveS mtkvris marcxena sanapiroze, sadac mcire CaRrmavebis gvirabebSi 
avtomagistralebis gadayvaniT gamoTavisufldeba teritoria 
dasasvenebeli zonis mosawyobad.
aqve unda aRiniSnos rom, TbilisisaTvis damaxasiaTebeli 
samxreTuli cxeli da xangrZlivi zafxulis pirobebSi mosaxleobis 
didi nawili ugulvelyofs miwisqveSa saqveiTo gadasasvlelebs da 
miwiszeda sqveiTo xidebs. umjobesi iqneba avtomobilTa nakadi mcire 
CaRrmavebis gvirabiT an gzagamtariT gancalkevdes qveiTTa samoZrao 
zolidan. qveiTebma ki imoZraon maTTvis Cveul arsebul doneze zedmeti 
fizikuri energiis daxarjvis gareSe.
axali raionebis mSeneblobis, an arsebuli raionebis 
rekonstruqciisas satransporto problemebi warmatebiT SeiZleba 
gadaiWras maT qveS erTiani miwisqveSa infrastruqturis mowyobiT, 
romelSic iqneba gaerTianebuli: miwisqveSa avtosadgomebi, miwisqveSa 
gzebi da quCebi, moZravi da Cveulebrivi trotuarebi qveiTebisaTvis, 
sazogadoebrivi transportis gaCerebebi, vaWrobis, sayofacxovrebo 
momsaxureobis, sazogadoebrivi kvebis obieqtebi. garda satransporto 
daniSnulebis obieqtebisa, miwis qveS ganlagdeba agreTve mikroraionis 
sainJinro infrastruqtura: saraiono satransformacio qvesadgurebi; 
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sainJinro qselebi; nagvis centralizebuli Segrovebisa da gatanis 
obieqtebi; saxelmwifo municipaluri dawesebulebaTa arqivebi; 
biblioTekaTa  arqivebi; samoqalaqo Tavdacvis obieqtebi da a, S.
aseTi gadawyvetileba saSualebas iZleva praqtikulad mTlianad 
gancalkevdnen mikroraionis sacxovrebeli da teqnikuri zonebi. 
Mmiwiszeda nawili dakavebuli iqneba sacxovrebeli saxlebiT, skolebiT, 
sabavSo baRebiT, mwvane nargavebiT, skverebiT da ase S.
satransporto moZraobis miwisqveSa gadatana maqsimalurad 
uzrunvelyofs moqalaqeTa usafrTxoebas, mkveTrad Seamcirebs sagzao 
satrasporto SemTxvevebs, gaaumjobesebs qalaqSi ekologiur 
mdgomareobas.
saerTo jamSi qalaqis teritoriaze mizanSewonilia ganlagdes 
Semdegi tipis miwisqveSa obieqtebi:
_ mravalfunqciuri satransporto kvanZebi;
_ avtosatransporto gvirabebi, gansakuTrebiT  Rrmad 
ganlagebuli gvirabebi,  Rrma xevebiTa da qedebiT gancalkevebuli 
calkeuli raionebis dasakavSireblad.
_ qveiTTa samoZrao zolebi, satransporto nakadebis qveS mcire
CaRrmavebis gvirabebiT, an maT zemoT, estakadebze gadatarebiT, 
FmiwisqveSa avtosadgomebi, aSenebuli reliefis uaryofiT formebSi Ria 
wesiT (Rrma xevebi, calkeuli qvabulebi,da a. S.), samTo wesiT qedebis 
siRrmeSi, mTis ferdobebze da a.S.
sazogadoebrivi daniSnulebis nagebobebi. es jgufi moicavs 
rogorc socialuri, ise komerciuli daniSnulebis obieqtebs, rac 
saSualebas iZleva uzrunvelyoT kapitaldabandebaTa efeqturi 
gamoyeneba maTi mSeneblobisa da eqsploataciis procesSi. aseTi 
nagebobebisaTvis adgili unda SevarCioT iq, sadac Tavs iyrian qveiTTa 
nakadebi an unda xelovnurad SevqmnaT qveiTTa nakadebi, romlebic 
iZulebuli gaxdebian gaiaron savaWro kompleqsis teritoriaze. am 
mizniT ukeTesia sazogadoebrivi daniSnulebis obieqtebi ganvalagoT 
metropolitenis sadguris axlos, an mravalfunqcionaluri 
satransporto kompleqsis SemadgenlobaSi. aseTi gadawyvetilebis 
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sakmaod kargi nimuSia yofili ,,sadguris moedani” da ,,axmetelis 
Teatri”-is mimdebare teritoriis ganaSenianeba.
qalaqis centralur raionebSi, aseTi mravalfunqciuri 
kompleqsebis SemadgenlobaSi, unda gaviTvaliswinoT miwisqveSa 
avtosadgomebis gazrdili raodenoba, mimdebare administraciuli da 
saofise centrebis TanamSromelTa  avtomobilebisaTvis. zedapirze 
amosasvlelebi mizanSewonilia moewyos ise, rom avtomobilebi 
gamodiodnen savaWro obieqtebis gavliT.
sainJinro infrastruqturis nagebobebi. am obieqtebis 
mSeneblobisa da eqsploataciis xarjebis Sesamcireblad 
mizanSewonilia  miwisqveSa sivrcis kompleqsuri gamoyeneba, amisaTvis 
saWiroa: 
sainJinro komunikaciebis maqsimalurad SesaZlo gaerTianeba 
koleqtorebSi;
didi CaRrmavebis sakoleqtoro gvirabebis aSeneba;
proeqtirebad da mSenebare satransporto gvirabebSi raionuli 
da saqalaqo mniSvnelobis sainJinro komunikaciebis maqsimalurad 
ganlageba
energetikuli  nagebobi. Tbilisis, rogorc umsxvilesi qalaqis 
infrastruqturis efeqturi  funqcionirebisaTvis  aucilebelia rigi 
energetikuli problemaTa  gadaWra, romelic gamowveulia:
Eeleqtroenergiis warmoebiT da mowyobiT misi araTanabari  
dReRamuri moxmarebis pirobebSi;
E eleqtroenergiis efeqturi gadacema qalaqis farglebSi, qalaqis 
energetikuli  obieqtebis usafrTxoebis, saeqspluatacio xangrZlivobis 
da daculobis uzrunvelyofa;
zemoT aRniSnuli problemebi umravles SemTxvevaSi efeqturad 
SeiZleba gadaiWras miwisqveSa sivrcis kompleqsuri gamoyenebis  
programis farglebSi. amisaTvis mizanSewonilia  miwis qveS ganvalagoT:
_ raionuli satransformatoro Qqvesadgurebi mravalfunqciuri 
miwisqveSa kompleqsebisa da avtosadgomebis momsaxurebisaTvis;
_ maRali Zabvis qvesadgurebi;
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_ maRali Zabvis sahaero xazebis Secvla sainJinro qselebis 
koleqtorebSi Calagebuli kabelebiT;
_gansakuTrebuli mniSvnelobis obieqtebis mkvebavi saTadarigo 
sageneratoro sadgurebis miwisqveSa sivrceSi ganlagebiT;
  amas garda  miwisqveSa nagebobebis saimedoobis, xangrZlivobisa  
da usafrTxoebis  uzrunvelyofisaTvis  mizanSewonilia programaSi 
agreTve gaviTvaliswinoT: 
1.  programis farglebSi aSenebuli yvela miwisqveSa nageboba 
mivakuTvnoT mesame geoteqnikur kategorias; 
2.  uzrunvelyoT daxuruli (samTo wesiT) asagebi obieqtebi 
Sesabamisi geoteqnikuri Tanmxlebi RonisZiebebiT;
3. SevimuSaoT miwisqveSa nagebobaTa teroristuli aqtebisagan 
usafrTxoebis  uzrunvelyofis teqnikuri RonisZiebebi:
4. vsrulvyoT saqalaqo miwisqveSa nagebobebisaTvis arsebuli 
teqnikuri normativebi da SevimuSaoT axlebi;
5. uzrunvelvyoT saproeqto dokumentaciis, sainJinro_geologiuri 
kvleva_Ziebis da arsebuli miwiszeda da miwisqveSa nagebobebis 
teqnikuri gamokvlevebis  masalebis geoteqnikuri eqspertiza. SevqmnaT 
dasaproeqtebeli  da mSenebare miwisqveSa nagebobebis geoteqnikuri 
monitoringis programebi;
6. SevimuSaoT saqalaqo miwisqveSa mSeneblobebisaTvis axali da 
srulvyoT arsebuli samarTlebrivi regulirebis  RonisZiebebi;
7. uzrunvelvyoT maRalkvalificiuri axalgazrda kadrebis 
momzadeba da moqmedi specialistebis gadamzadeba saqalaqo miwisqveSa 
nagebobebis mSeneblobis dargSi;
zemoT  aRniSnuli programiT  gaTvaliswinebuli  miwisqveSa  
sivrcis kompleqsuri gamoyenebis  RonisZiebebis realizacia saSualebas 
mogvcems:
_ mniSvnelovnad  avamaRloT q. TbilisSi mosaxleobis cxovrebis  
komfortulobis done,  saqalaqo infrastruqturis didi nawilis 
miwisqveSa  sivrceSi gadataniT. Mmcire miwianobisa da rTuli reliefis 
pirobebSi mniSvnelovnad SevamciroT qalaqis mier dakavebuli 
teritoria  da uzrunvelvyoT socialur-kulturuli,  savaWro, 
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sanaxaobrivi obieqtebis miwis zedapirze ganlageba, qveiTTa 
xelmisawdomi gadaadgilebis farglebSi.
_ mniSvnelovnad gavzrdiT gzebisa da quCebis qselebis 
gamtarunarianobas. Ggaumjobesdeba ekologiuri situacia, gamonabolqvi 
gazebisa da xmauris Semcirebis gamo.
2.3. saqalaqo miwisqveSa sivrcis aTvisebis normatiuli 
dokumentaciis damuSavebis Sesaxeb.
miwisqveSa sivrcis aTvisebis mizania miwisqveSa bunebrivad 
arsebuli an teqnogenurad warmoSobil sivrceTa gegmazomieri da 
kompleqsuri gamoyeneba. agreTve adamianTa sazogadoebisaTvis saWiro 
sxvadasxva funqcionaluri daniSnulebis axali miwisqveSa nagebobebis  
mSenebloba.
sayovelTaod cnobilia, rom saukuneTa ganmavlobaSi urbanizacia 
bunebaSi iwvevda rig uaryofiT Sedegebs. icvleboda da uaresdeboda 
geologiuri garemo, mcirdeboda wylis resursebi, binZurdeboda 
atmosfero da niadagi. Ees procesi saqarTveloSi maRali tempebiT 
ganviTarda me-20 saukunis 30_50-ian wlebSi. Aam procesis uaryofiTi, 
metad saSiSi mxarea teqnogenuri da antibiogenuri faqtorebi, romlebic 
gansakuTrebiT saxifaToa adamianTa janmrTelobisaTvis. Aamitomac,
garemos dacva qalaqebSi metad aqtualuri sakiTxia da mas unda 
anxorcielebdes saqalaqo meurneobis yvela dargi. gansakuTrebiT es 
Seexeba miwisqveSa nagebobebs, romelTac SeuZliaT didi roli iTamaSon 
garemosa da sayofacxovrebo pirobebis gaumjobesebaSi. Aamitomac  jer 
kidev mecxramete saukunis 60-70-ian wlebSi msoflios maSindel 
megapolisebSi, londonSi da parizSi daiwyo sainJinro da 
satransporto komunikaciaTa gadatana miwis qveS. gansakuTrebiT 
warmateba iqna miRweuli parizSi misi meris baron osmanis 
xelmZRvanelobiT.
Semdgomi 100 wlis magaliTma naTlad gviCvena, rom miwisqveSa 
sivrcis usistemo da intensiuri aTviseba gamousworebel zians ayenebs 
garemos. Aamis magaliTebi mravladaa ruseTSi, meqsikaSi, samxreT 
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amerikaSi. moskovSi araerTxel yofila SemTxvevebi, rodesac uecrad 
aTeulobiT kv. m sagzao samosi, ezo an Senoba uecrad gaCenil ormoSi 
aRmoCnda adamianebTan, avtomobilebTan erTad. Mmizezi _ gaumarTavi 
civi da cxeli wylis koleqtorebi, agreTve metropolitenis an sxva 
raime miwisqveSa nagebobis mSenebloba, romlebmac Secvales gruntis 
wylebis reJimi da gamoiwvies xelovnuri sicarielebis warmoqmna.
am negatiuri movlenebis ZiriTadi mizezia erToblivi 
sakanonmdeblo  da normatiul_teqnikuri bazis ar  arseboba, romelic 
kompleqsurad da urTierTkavSirSi gadawyvetda miwisqveSa sivrceSi 
nagebobaTa daproeqtebis, mSeneblobis da eqspluataciis sakiTxebs.
Tanamedrove pirobebSi aucilebelia miwisqveSa sivrcis 
gegmazomieri, racionaluri da kompleqsuri gamoyeneba, rac daemyareba 
uaxles marTvadi riskis mqone teqnologiur gadawyvetilebebs, 
dafuZnebuls miwisqveSa masivebis mdgomareobis winaswar guldasmiT 
Seswavlaze, sainformacio uzrunvelyofis Tanamedrove saSualebebiT. 
jerjerobiT, msoflio praqtikaSi dominirebs  miwisqveSa nagebobebis 
arasistemuri mSenebloba. Mmiuxedavad imisa rom, bevri maTgani 
sainJinro azrovnebis SesaniSnavi miRwevaa. aseTad SeiZleba CaiTvalos 
satransporto sivrculi kompleqsi maneJis moedanze q. moskovSi, 
mravasarTuliani miwisqveSa kompleqsuri savaWro centri parizSi, 
sportuli kompleqsi osloSi, maT rigSi Tamamad SeiZleba davasaxeloT 
miwisqveSa samTavrobo rezidencia TbilisSi, veres baRis qveS kldovani 
masivis siRrmeSi, Tbilisis metropolitenis miwisqveSa saTadarigo 
Tboeleqtro sadguri metexis platos qveS, Rvinisa da bostneulis 
sacavebi yvarelSi da qobuleTSi. 
xazgasmiT  SeiZleba aRiniSnos,  rom ukve droa miwisqveSa sivrcis 
aTviseba, gansakuTrebiT did qalaqebsa da megapolisebSi, 
mimdinareobdes gegmazomierad da kompleqsurad. Ees saWiroa qalaqis 
arsebuli mWidrod ganaSenianebuli teritoriis qveS, aseve axal 
raionebSi qalaqis ganviTarebis generalur gegmisa da saqalaqo 
teritoriebis aTvisebis dagegmili perspeqtivebis gaTvaliswinebiT.
es ukanaskneli dokumentebi unda emyarebodnen miwisqveSa sivrcis 
aTvisebis  koncefcias da miwisqveSa urbanizaciis ganviTarebis ZiriTad 
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mimarTulebebs, romlebic Tavis mxriv unda eyrdnobodnen kapitaluri 
nagebobebis dagegmarebis  normatiul bazas. aseTi bazis Seqmnas 
sWirdeba mecnierTa, damproeqtebelTa da mSeneblebis xangrZlivi, 
mravalwliani muSaoba. Aaq gvixdeba  Sexeba globalur samecniero 
teqnikur problemasTan.
am problemis gadawyvetas ukve cdiloben msoflios mowinave 
qveynebi. saintereso dokumentaciaa Sedgenili moskovis mTavrobis mier 
`q. moskovSi kapitaluri mSeneblobis miwisqveSaTa nagebobaTa 
normatiul_teqnikuri bazis formirebis  RonisZiebaTa Sesaxeb”.   
analogiuri dokumentacia unda iqnes SemuSavebuli saqarTveloSic, 
upirveles yovlisa  misi erTaderTi msxvili qalaqis Tbilisis merias 
da sakrebulos mivmarTavT am TxovniT.  miTumetes, rom CvenSi aTeuli 
wlebis ganmavlobaSi  gamoiyeneboda yofili e. w. sakavSiro uwyebaTa 
mier  damuSavebuli da damtkicebuli `samSeneblo normebi da wesebi”, 
mravalsaxovani `instruqciebiTa”da `damatebebiT”.
bolo oci welia sruliad Seicvala saqarTveloSi gatarebuli 
ekonomiuri politika, saxelmwifo sakuTrebis formam gza dauTmo 
kerZos. Seicvala mSeneblobis organizaciisa da dagegmarebis 
ideologia. yofili sakavSiro normatiuli baza moZvelda, amitom misi 
an sazRvargareTis ganviTarebuli qveynebis normatiul teqnikuri bazis 
pirdapiri gadmotana  da gamoyeneba araa mizanSewonili. saerTaSoriso 
tenderebis Catarebis, principSi sworad aRebulma gezma, magram xSirad 
maTi subieqturad da gadaxrebiT Sesrulebis praqtikam  sikeTis magier 
ziani mogvitana. amis erT_erTi mizezia qveynis mTavrobis mier miRebuli 
gadawyvetileba, romelic tenderSi gamarjvebuls uflebas aZlevs 
gamoiyenos Tavisi qveynis normatiuli baza. Ees xSir SemTxvevaSi ar
aris gamarTlebuli, vinaidan ar iTvaliswinebs saqarTvelos bunebriv 
pirobebs, mis sainJinro kadrebSi arsebul mravalwlian tradiciebs  da 
gamocdilebas dafuZnebuls qarTvel mecnierTa mier Catarebul 
kvlevebze. samSeneblo dargis axalgazrda da gamoucdeli 
xelmZRvanelebi daproeqtebasa da mSeneblobaSi moijare firmebis 
arCevisas upiratesobas aniWeben pirvel rigSi maT mier Tanamedrove 
informatiuli teqnologiebis, kompiuteruli teqnikisa da grafikis 
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gamoyenebas. racionaluri sainJinro nagebobis Seqmnisa da misi 
warmatebiT eqspluataciisaTvis ki upirveles yovlisa mTavaria 
adgilobriv pirobebs misadagebuli normatiul teqnikuri baza da Rrma 
codnasa da xangrZliv gamocdilebaze dayrdnobili optimalur 
gadawyvetilebaTa miRebis xelovneba, rac gamocdili kadrebisaTvisaa 
damaxasiaTebeli.
2.4 asaSenebeli obieqtTa Tanmimdevrobis dadgena qalaqis 
miwisqveSa sivrcis aTvisebisas
miwisqveSa nagebobaTa nomenklatura Zalzed farToa. maTi 
daniSnulebis da gamoyenebis sferoTa mixedviT SeiZleba gmovyoT:
1.  sainJinro nagebobebi _ kavSirgabmulobisa da eleqtro 
kabelebi, gazisa da wylis milsadenebi, saniaRvre, kanalizaciis da 
sadrenaJo qselebi, sakoleqtoro gvirabi da sxva;
2. satransporto nagebobani _ mcire CaRrmavebis da Rrmad 
ganlagebuli avtosatransporto gvirabebi,  metropolitenebi, saqveiTo 
gasasvlelebi, miwisqveSa sarkinigzo da saavtomobilo sadgurebi da a. 
S.;
3. ekologiuri daniSnulebis nagebobani nagvis Semkrebi, mocilebis 
da pirveladi gadamuSavebis obieqtebi, fekaluri kanalizaciis 
koleqtorebi, da a. S.;
4. socialur_kulturuli daniSnulebis nagebobebi _ savaWro 
centrebi, gasarTobi da sanaxaobiTi dawesebulebani, muzeumebi da a. S.;
5. samxedro da samoqalaqo TavdacviTi obieqtebi.
saWiroa am CamonaTvalisaTvis normativebis SemuSaveba saqalaqo 
nagebobaTa nomenklaturis gaTvaliswinebiT da maTi ranJireba 
qalaqisaTvis sasicocxlo mniSvnelobis mixedviT. ranJireba TavisTavad 
gviCvenebs mSeneblobisaTvis asarCevi obieqtebis Tanmimdevrobas, 
mocemul istoriul etapze. Bbunebrivia TbilisisaTvis obieqtebis 
zemoT CamoTvlili Tanmimdevrobebidan satransporto da sainJinro 
nagebobebia prioritetuli. Bbolo wlebis praqtikam gviCvena, rom  
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mniSvnelobiT Semdgomi SeiZleba iyos  samxedro da samoqalaqo 
TavdacviTi nagebobani.
2.5. mSeneblobis adgilis SerCeva.
MmSeneblobis adgilis SerCeva ganpirovnebulia mravali mizeziT, 
romlebic SeiZleba gavyoT or jgufad. pirveli –xelisuflebis 
gadawyvetileba, rom obieqti aSendes garkveul adgilze, igi efuZneba 
obieqtur da subieqtur  mizezebs: socialuri da ekonomiuri 
mizanSewoniloba, investoris arCevani, subieqturi sazogadoebrivi azri 
da sxva. Mmeore- xelsayreli bunebrivi da teqnogenuri pirobebi: qanebis 
xelsayreli samTo geologiuri, geomeqanikuri da geodinamikuri 
maxasiaTeblebi, arsebuli da perspeqtivaSi SesaZlo miwisqveSa da 
miwiszeda sxvadasxva daniSnulebis nagebobebiT ganaSenianebis xasiaTi, 
misi simWidrove, maTi gavlena asaSenebeli obieqtis funqcionalur 
daniSnulebaze, mis konkretul Tvisebebze.
Aam rTuli amocanis SedarebiT gasaioleblad mizanSewonilia 
pirvel rigSi gaiyos problemuri teritoriebi. magaliTad, qalaqis 
istoriul nawilSi miwisqveSa samuSaoTa Catareba ar iZleva Zvirfasi 
istoriuli da mxatruli Rirebulebis nagebobaTa sruli SenarCunebis 
garantias. gasaTvaliswinebelia sxva faqtorebic, romelTa gamoc 
miwisqveSa nagebobebis mSenebloba mkveTrad SeizRudeba, an mTlianad 
aikrZaleba. gansakuTrebul da gamonaklis SemTxvevebSi mizanSewonilia 
Seiqmnas elituri samecniero_saproeqto saamSeneblo jgufi, 
dakompleqtebuli maRalkvalificiuri specialistebisagan, romelic 
tenderis gareSe miiRebs davalebas gadawyvitos metad rTul pirobebSi 
aucilebeli obieqtis agebis problema. Yyvela SemTxvevaSi qalaqis 
teritoria unda iyos raionirebuli, imisda mixedviT, Tu sad SeiZleba 
ama Tu im sirTulis miwisqveSa nagebobis mSenebloba.
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2.6. mSeneblobis teqnologiis, meTodebisa da 
saSualebebis SerCeva.
ukanaskneli wlebis gamocdileba gviCvenebs, rom arsebobs 
miwisqveS samuSaoTa warmoebis mravali Tanamedrove meTodi, romelTa 
Sesaxeb sxvadasxva qveynebSi aseve Camoyalibebulia erToblivi Sedareba 
da midgomebi, SemuSavebulia problemaTa gadawyvetis ZiriTadi 
principebi. Yyovelive zemoT aRniSnulma ganapiroba miwisqveSa obieqtis 
mSeneblobis TandaTanobiTi gamosvla dargobrivi da sauwyebo 
CarCoebidan. Camoyalibdnen saerTaSoriso gamocdilebis mqone 
saproeqto da saamSeneblo firmebi, romlebic erTnairi warmatebiT 
aproeqteben da aSeneben satransporto, hidroteqnikur, komunalur da a. 
S daniSnulebis gvirabebs, miwisqveSa savaWro centrebs da 
mravalfunqcionalur kompleqsebs, samxedro aRWurvilobebisa Tu 
Rvinis da bostneulis Sesanax sacavebs. Aam mxriv saqarTveloSi 
mdgomareoba arc Tu ise cudia. CvenSi jer kidev SenarCunebulia 
mecnier muSakTa, damproeqtebelTa  da mSenebelTa gamocdili kadrebi. 
xdeba maTi Sevseba axalgazrda specialistebiT. saqarTveloSi moqmedebs  
ramodenime saproeqto da saamSeneblo firma dakompleqtebuli 
adgilobrivi kvalificiuri specialistebiT. Tu maT saTanado 
sakanonmdeblo baziT eqneba mxardaWera da miiReben upiratesobas ucxo 
qveynis firmebTan SedarebiT (rac Cveulebrivi saerTaSoriso praqtikaa), 
isini iolad SeZleben aRiWurvon uaxlesi teqnikiT da teqnologiebiT 
da SeZleben yvela saxis miwisqveSa samuSaoebis Sesrulebas 10-12 km 
transkavkasiuri gvirabis CaTvliT. aseTi midgoma Seqmnis saqarTveloSi 
mraval samuSao adgils, aRkveTavs saqarTvelodan aseul milionobiT 
laris gadinebas da SesaZlebels gaxdis qarTulma saproeqto da 
samSeneblo firmebma warmatebiT miiRon monawileoba sazRvargareT 
gamocxadebul tenderebSi, aimaRlon kvalifikacia da xeli Seuwyon 
qveyanaSi ucxouri valutis Semodinebas. amasTan erTad maTi dagrovili 
gamocdileba gadaecema momaval Taobebs, moxdeba am  dargis aRorZineba. 
warmateba qveynis SigniT da  mis farglebs gareT SesaZlebeli gaxdeba, 
Tu zemoxsenebulTan erTad uzrunvelyofili iqneba axali midgomebi 
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nagebobebis mSeneblobis meTodebisa da teqnologiebis marTvaSi, axal 
ideologiaTa damkvidrebaSi. maT erTad unda ganapirobon ekonomikuri, 
teqnikuri da organizaciuli riskebis maqsimaluri Semcireba. 
Nnebismieri zemoT CamoTvlili riski kerZo xasiaTis riskebis 
erToblivi moqmedebis Sedegia. magaliTad mSeneblobis vadebis darRveva 
SeiZleba gamowveuli iyos erTi an ramdenime qvemoT CamoTvlili 
risk_faqtorebis Sexamebis Sedegad. Aarasrulyofili samTo_sangrevi 
mowyobiloba geologiuri da geomeqanikuri kvleva_Ziebis arasruli 
monacemebi, kadrebis ara sakmarisi kvalifikacia da a.S.  aqedan 
gamomdinare mSeneblobisa da daproeqtebis meTodebis teqnologiebis da 
sawarmoo saSualebebis SerCeva unda emyarebodes princips: danakargebis 
minimaluroba riskebis gamovlenisas miRebuli negatiuri Sedegebisagan.
am principis realizacia SesaZlebelia mxolod maRali donis 
samecniero da kvalificiuri sakadro uzrunvelyofis pirobebSi.
2.7. miwisqveSa obieqtebis eqspluatacia.
miwisqveSa obieqtebis eqspluataciisas, Tavidan unda aviciloT 
rigi uaryofiTi momentebi: daugegmavi remontebi da gauTvaliswinebeli 
samuSaoebi, finansuri da materialuri resursebis araracionaluri 
gamoyeneba, obieqtis gauTvaliswinebeli SeCerebisgan gamowveuli 
materialuri da moraluri zarali da a. S. amisaTvis ki aucilebelia 
obieqtis daproeqteba, mSenebloba da eqspluatacia iyos erTiani jaWvis 
calkeuli rgolebi. normatiuli dokumentacia mizanSewonilia 
iqmnebodes am principebis ganuxreli dacviT.
normatiul_teqnikuri baza mizanSewonilia Sedgebodes Semdegi 
nawilebisagan:
1. saerTo nawili, romelSic Camoyalibebulia dokumentis 
gamoyenebis sfero da amomwuravad warmodgenili misi mravalricxovani 
iuridiuli da samarTlebrivi aspeqtebi;
2. ZiriTad saqalaqo miwisqveSa nagebobaTa SesaZlo sruli 
CamonaTvali (nomenklatura) maTi klasis (kategoriebis) CvenebiT;
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3. saqalaqo teritoriis miwisqveSa nawilis samTo-
geologiuri, geomeqanikuri da geodinamikuri situaciis dawvrilebiTi 
daxasiaTeba teritoriis SefasebiT, Tu ra tipis miwisqveSa nagebobebis 
asaSenebladaa igi gamosayenebeli;
4. raodenobrivi normativebi, romlebic miuTiTeben ra tipis 
da ra moculobis miwisqveSa nagebobaa asaSenebeli konkretuli 
administraciuli teritoriis farTze, an mcxovrebTa raodenobaze 
punqti_3-is da arsebuli, an perspeqtiuli socialuri infrastruqturis 
gaTvaliswinebiT;
5. sivrculi dagegmarebiTi da konstruqciuli gadawyveti-
lebebi garkveuli ganmeorebadobis SemTxvevebisaTvis, romlebic 
SemdgomSi SeiZleba tipiur proeqtebad gardaiqmnen;
6. miwisqveSa obieqtebis mSeneblobis teqnologiuri 
gadawyvetilebani, romlebic daeyrdnobian ganviTarebis mimdinare etapze 
xelmisawvdom teqnologiur moTxovnebs, meTodebsa da saSualebebs, 
uzrunvelyofen usafrTxoebisa da ekonomiurobis moTxovnebs,  
gaiTvaliswineben SesaZlo riskebisagan gamowveuli danakargebis 
minimizaciis principebs;
7. sangrevebis uzrunvelyofa teqnologiuri, saxanZro da 
ekologiuri moTxovnebis Sesabamisi meTodebiT, ZalebiTa da sawarmoo 
saSualebebiT, romelTa Sedegad racionalurad warimarTeba obieqtis 
mSenebloba da Semdgomi Eeqsploataciis procesi;
8. profilaqtikuri samuSaoebi, mimdinare saSualo da 
kapitaluri remontebi miwisqveSa nagebobaTa eqspluataciis Semadgeneli 
nawilia, amitomac aucilebelia eqspluataciis sakiTxebi ganixilebodes 
ukve daproeqtebis procesSi. Mmag. winaswar unda iyos gansazRvruli 
romeli sainJinro konstruqcia ra saxis remonts eqvemdebareba, an 
rodis saWiroebs gamocvlas saeqsploatacio mdgomareobis rogori 
maxasiaTeblebiT;
9. mSeneblobis da eqspluataciis procesSi aucilebelia 
uwyveti zedamxedveloba (monitoringi), romlis dros farTod iqneba 
gamoyenebuli saeqsploatacio da diagnostikuri sistemebi, romlebic 
raodenobrivad Seafaseben miwisqveSa nagebobebis darCenil resurss da 
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maTi Semdgomi eqspluataciis risks. esEsistemebi unda iZleodnen 
normirebuli parametrebisagan gadaxrebis sidides da agreTve axdendnen 
im fizikuri procesebis registracias da kvlevas, romelTa Sedegad 
iwyeba calkeuli konstruqciis an mTlianad nagebobis gadasvla 
aramdgrad mdgomareobaSi;
10. monitoringis monacemebis ganzogadoeba, maTi normatiul 
dokumentebSi asaxva da paralelurad axali normatiuli bazis 
srulyofis mudmivi procesi, rogorc wesi unda eyrdnobodes dargSi 
momuSave samecniero koleqtivebis muSaobis Sedegebs ,ris 
ganxorcielebisTvisac dargSi gaweul xarjebSi aucileblad unda 
gaTvaliswinebuli iyos samecniero samuSaoebis dafinanseba.
2.8. erT TaRiani konstruqciis mSenebloba Tanamedrove 
teqnologiis gamoyenebiT.
gasuli saukunis meore naxevridan rogorc sazRvargareT, ise 
CvenTanac satransporto mSeneblobebis moculobis mkveTri zrda 
dafuZnebulia maRali teqnologiebisa da axali teqnikuri 
mowyobilobebis danergvasTan. satransporto mSeneblobis erT-erT 
mimarTulebas warmoadgens miwisqveSa sivrcis aTviseba.  maRali 
teqnologiebiT miwisqveSa sivrcis aTviseba es aris uaxlesi meTodebis 
codnis da gamoyenebis, aseve inovaciebis kvlevebis procesebis 
erToblioba, rac uzrunvelyofs miwisqveSa sivrcis aTvisebis 
safuZvlebis gaumjobesebas da yamiris masivebis fizikur-meqanikur 
Tvisebebis rac SeiZleba srulad gamoyenebas. maRal teqnologiebad 
iTvleba upirveles yovlisa is teqnologiebi, romlebic dafuZnebulia 
erTis mxriv Zvelisgan gansxvavebul iseT principepze, romelTa 
gamoyeneba gvaZlevs gaumjobesebul Sedegebs an zrdis Zvelis 
efeqturobas, an uzrunvelyofs uaryofiTi gverdiTi movlenebis 
gamoricxvas. meores mxriv procesebis inovacia saSualebas iZleva 
samuSaoebi Sesruldes naklebi danaxarjebiT. maRali teqnologiebis 
SemuSavebam SeiZleba miwisqveSa sivrcis aTvisebaSi mogvces axali 
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mniSvnelovani miRwevebi da Sedegebi, rac aucileblad aisaxeba 
nagebobebis agebis danaxarjebis SemcirebaSi. aseve miwisqveSa sivrcis 
aTvisebis meTodologiis daxvewa iwvevs teqnikisa da teqnologiebis 
perspeqtiul ganviTarebas. aseve miwisqveSa sivrcis aTvisebis 
geoteqnologiuri strategia damokidebulia dagegmarebis meTodebis 
inovaciur meTodebsa da maT mecnierul dasabuTebaze qalaqis pirobebSi 
metropolitenis dagegmareba da misi mSeneblobis organizacia mcire 
teritoriul rezervebis gamo iwvevs garemomcvel garemoze negatiur 
zemoqmedebas, mimdebare teritoriaze transportis, fexiTmosiaruleTa 
moZraobis didi xniT nawilobriv an sruliad Sewyvetas, rac TavisTavad 
xels uSlis qalaqis normalur cxovrebis pirobebs. mcire CaRrmavebis 
sadgurebis mowyobisaTvis Tavidan rom aviciloT es movlenebi 
SemoTavazebuli gvaqvs mSeneblobis Tanamedrove koncefcia.
miwisqveSa sivrcis aTvisebisas qalaqis mWidrod dasaxlebul da 
miwiszeda transportis intensiuri moZraobis pirobebSi saWiroa mTeli 
rigi specifikuri faqtorebis gaTvaliswineba. saWiroa angariSi gaewios 
mSeneblobis teritoriaze miwiszeda Senoba_nagebobebis, miwisqveSa 
komunikaciebis (kanalizaciis, wyalsadeni da gazsadeni milebis, energo 
da satelefono kabelebis) arsebobas. amitom miwisqveSa saqalaqo 
mSenebloba saWiroebs specifikur midgomas. mSeneblobis efeqtur 
meTodebs da maRal teqnologiebs, romlebic uzrunvelyofen 
maqsimalur mwarmoeblobas, usafrTxoebas, samSeneblo_samontaJo 
samuSaoebis maRal xarisxs da maqsimalurad amcireben mSeneblobis 
vadebs.
bolo wlebSi miwisqveSa sivrcis intensiurad aTvisebam ganapiroba 
gvirabgamyvani teqnikisa da teqnologiis srulyofa, Camoyalibda axali 
Sexedulebebi miwisqveSa samuSaoebis warmoebaze, romlebic efuZvnebian 
geoteqnikuri procesebis mecnierul safuZvlebs, aman ganapiroba axali 
maRali teqnologiebis Seqmna, rogoricaa axalavstriuli (NATM) da 
norvegiuli (NTM) xerxebi.
rTul sainJinro_geologiur pirobebSi (Zlier dabzaruli 
kldovani an naxevrad kldovani qanebi, mkvrivi xreSiani grunti) 
satransporto mSeneblobaSi, kerZod gvirabmSeneblobaSi gamoiyeneba  
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ori xerxi, romlebic gvirabmSeneblobis ganviTarebis Tanamedrove 
etapze akmayofileben `maRali teqnologiebis~ moTxovnebs: norvegiuli 
(NTM) da axalavstriuli (NATM).
saWiroa aRiniSnos, rom Tavdapirvelad NATM-i Seiqmna rogorc 
samuSaoTa warmoebis meTodi sust qanebSi. Tavis klasikur naSromSi 
xerxis erT-erTi damfuZnebeli avstrieli profesori rabceviCi 
aRniSnavs: `damuSavebul iqna gvirabis gayvanis axali meTodi ZiriTadi 
aramdgradi qanebisaTvis, sadac gaTvaliswinebulia gamonamuSevris 
stabilizacia ankerebiT armirebuli Txeli naSxefbetonis samagriT, 
misi rac SeiZleba ukuTaRiT swrafad CaketviT. am xerxs ewoda gvirabis 
gayvanis axalavstriuli meTodi~ [5].
rogorc gamoqveynebuli masalidan Cans, NATM-is meTodiT 
satransporto nagebobebis mSeneblobisas izrdeba gayvanis siCqare 
(aranakleb 150 m/TveSi) da sawarmoo procesis usafrTxoeba, mcirdeba 
finansuri danaxarjebi. kerZod, xazgasmulia, rom 100-110 m2 ganivkveTis 
mqone sarkinigzo da avtosagzao gvirabebis mSeneblobisas danaxarjebi 
Seadgens 20_22 aTas aSS dolars grZiv metrze.
      NATM-sagan gansxvavebiT norvegiuli meTodi Tavidan 
damuSavebul iqna mtkice qanebSi, Zlier dabzarul gruntSi, gvirabis 
gayvanisaTvis burRva-afeTqebiTi samuSaoebis saSualebiT kombinirebuli 
samagris gamoyenebiT sxvadasxva sisqis naSxefbetonisa da ankerebis 
saxiT. gasuli saukunis 90-ian wlebSi meTodis gamoyenebis sainJinro-
geologiuri pirobebis diapazoni gafarTovda da es meTodi gamoiyenes 
sust aramdgrad gruntSic. amisTvis masSi Seitanes mciredi cvlilebebi, 
magram aman ar gaamarTla da norvegiaSi SemdgomSi gamoiyenes 
fibronaSxefbetoni ankerebiTa da armaturis TaRebiT.
norvegiuli xerxis SemTxvevaSi aqcenti keTdeba proeqtis 
geologiuri da geoteqnikuri Tvisebebis aRweraze. didi moculobis 
monacemebis analizisa da statistikuri damuSavebis Sedegad (1050 
gansxvavebuli kveTis gamonamuSevrebi sxvadasxva sainJinro pirobebSi) 
damuSavda rekomendaciebi (oficialuri dokumentis doneze) samagris 
konstruqciuli gadawyvetilebebis dasasabuTeblad.
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norvegiis geoteqnikuri institutis monawileobiT Sesrulebulia 
dawvrilebiTi geologiuri kartireba da qanebis klasifikacia, ris 
safuZvelzec SemoTavazebulia Q-testirebis meTodi.
meTodis arsi SemdegSi mdgomareobs: masivis gruntis xarisxis 
Sesafaseblad da Sesabamisad samagris SesarCevad gamoiyeneba Q
empiriuli sistema, dafuZnebuli RQD-ze (Rock Quality Determination) (nax. 31)
RQD klasifikaciis Sesabamisad gruntis masivis mdgomareoba 
fasdeba WaburRilis burRvis dros kernis gamosvliT. Tu qani mdgradia, 
naklebia bzarianoba, blokebad dayofa da metia kernis gamosavali.
am maCvenebels emateba kidev xuTi parametri: gruntis masivis 
bzarebis xarisxi ( nJ ); bzarebis amomvsebi masala ( rJ ); Seukvreli 
gruntis maCveneblebi da pirobebi; `samagri-gruntis masivis” pirobebi 
kontaqtze ( aJ ); gawylovanebis xarisxi da wylis wneva ( wJ ); masivis 
sawyisi daZabuloba (SRF) yvela am parametrs gaaCnia 10-dan 17-mde 
raodenobrivi maCvenebeli.
Q sidide iangariSeba formuliT:
SRFJJJJRQDQ warn ///                                                      (2)
Q -s mniSvneloba SeiZleba iyos 0.0001-dan Zlier dasustebuli, 
sawyisi Zabvebis velis maRali gradientis mqone gruntebisaTvis, 1000-mde 
magari kldovani masivebisaTvis bzarebis gareSe. 
samagris konstruirebisaTvis gadawyvetilebis misaRebad malis 
sidide, an gamonamuSevris simaRle koreqtirdeba ESR maCvenebelze 
gayofiT (nax. 31). es sidide miiReba miwisqveSa nagebobis saeqspluatacio 
usafrTxoebis donis Sesabamisad. ase, magaliTad, miwisqveSa atomuri 
eleqtrosadgurebisaTvis, sarkinigzo sadgurebisaTvis, magistraluri 
gazsadenebisaTvis igi miRebulia 0,5_0,8 sididis toli, avtosagzao da 
sarkinigzo gvirabebisaTvis magistralur trasebze rekomendebulia _ 
0,9_10, xolo meore xarisxovan trasebze da damxmare 
gamonamuSevrebisaTvis – 1,2_1,3.
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     nax. 31 gvirabis mSeneblobis norvegiuli Q sistema:
   1 – gamagrebis gareSe; 2 – erTeuli ankerebi; 3 – ankerebis sistema;
4 – naSxefbetoni, ankerebis sistema; 5 _7 – liTonis fibrebiT 
armirebuli naSxefbetoni; 8 – liTonis fibrebiT armirebuli naSxefbetonis, 
liTonis kamarebi; 9 – winmswrebi samagri, liTonis fibrebiT armirebuli 
naSxefbetoni; ankerebis sistema; armaturis kamarebi.
axalavstriuli meTodis SemTxvevaSi gruntis masivis mdgradobis 
sakiTxi, gamonamuSevris gaxsnis sqemebi, droebiTi samagris konstruqcia 
da mudmivi samagris agebis adgilis CamorCena damokidebulia 
monitoringze gvirabis gayvanisas. meTodi, srulad axdens ra samTo 
wnevis marTvis principebis realizebas, saSualebas iZleva, Semcirdes 
samagrze gadacemuli datvirTvebis sidide. aq unda aRiniSnos, rom 
gvirabgayvani samuSaoebis Sesruleba moiTxovs aramarto warmoebis 
maRal kulturas, Tanamedrove gvirabgamyvani aRWurvilobis gamoyenebas 
da gazomvis saimedo saSualebebs, aramed teqnikuri personalisagan 
geomeqanikur procesebze, sistemis ~samagri – gruntis masivis~ 
elementebis urTierTqmedebis meqnizmis Sesaxeb garkveul codnasac.
norvegiuli meTodis SemTxvvevaSi samTo masivis xarisxis 
Sesafaseblad da droebiTi samagris tipis SesarCevad iyeneben empiriul 
sistemas. samagris konstruqciuli parametrebi praqtikulad 
determinirebulia am ganzogadebuli kriteriumiT, romelic Tviso-
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brivad warmodgenilia gamonamuSevris Semcveli samTo masivis 
Tvisebebis damaxasiaTebeli mravalricxovani fizikur_meqanikuri 
maCveneblebiT (monitoringi sruldeba mxolod gansakuTrebul 
SemTxvevebSi). aqedan gamomdinareobs, rom NATM warmoadgens ara 
gvirabis agebs xerxs, aramed gvirabis gayvanis konkretul 
sainJinro_geologiur pirobebSi mxolod samagris parametrebis 
ganmsazRvreli meTodikebis erTobliobas. rac ufro xelsayrelia es 
pirobebi, miT meti efeqtianobiT SeiZleba meTodikis rekomendaciebis 
realizeba.
N(NTM) gamoyenebisas gansakuTrebuli yuradReba unda mieqces 
gruntebis fizikur_meqanikuri Tvisebebis sruli pasportis Sedgenas.
rogorc cnobilia, satransporto nagebobis fuZis qveS myofi 
qanebi iyofa or jgufad:
_ grunti (Tixa, qviSa, lami) romlis mzidunarianoba ganisazRvreba 
mis Wraze winaRobiT (Siga xaxunis kuTxe, SeWiduloba);
_ qanebi (magmaturi, metamorfozuli kldovani da naxevrad 
kldovani), romelTa mzidunarianoba ganisazRvreba erTRerZovan 
kumSvaze maTi winaRobiT.
СНиП 2.05.03-84 reglamentirebulia kldovani qanebs saangariSo 
winaRobis (Tu ar Catarebula Stampuri gamocdebi) dadgena qanis 
winaRobis mniSvnelobis erTRerZovan kumSvaze gamravlebiT: 0,6 – sustad 
gamofituli qanebisaTvis, 0,3 _ magrad gamofituli qanebisaTvis.
meore jgufis qanebSi satransporto nagebobebis mSeneblobisas 
mizanSewonilia ufro diferencirebuli midgoma dasaSvebi (saangariSo) 
Zabvebis gansazRvrisadmi, roca garda qanis laboratoriuli 
gamocdebisa, gansazRvraven saZirkvelTa kontaqtur Zabvebs RQD
maCveneblebiT (kernis gamosavaliT misi garkveuli zomiT burRvisas, 
calkeuli bzarebs Soris manZilis gaTvaliswinebiT (nax. 32).
samTo satransporto gvirabebis mSeneblobaSi axalavstriuli 
meTodi (NATM) gamoiyeneba 1964 wlidan, metromSeneblobaSi _ 1968-dan.
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nax. 32. saZirkvlisqveSa dasaSvebi Zabva (mTliani wiri – mniSvnelobis)  
                      
gvirabis agebis axalavstriuli xerxis ZiriTadi arsi mdgomareobs 
SemdegSi: miwisqveSa gamonamuSevars Tavidan amagreben deformirebadi 
Caketili konturis mqone pirveladi samagriT, romelic mWidrod ekvris 
qans da samagri da samTo masivi ganixileba, rogorc erTiani pirveladi 
(droebiTi) gamonamuSevris mzidi sistema (nax. 33) xolo mas Semdeg, rac 
samTo wneva da gamonamuSevris konturis deformaciebi stabilizdeba, 
gvirabis mTel perimetrze amohyavT meoradi samagri, romelic aZlierebs 
pirvelad samagrs.
nax. 33.  erTaRiani gamonamuSevris mSeneblobis etapebi: 
I_ gruntis damuSaveba NATM-is teqnologiiT; 
II_ pirveladi naSxefbetonis samagri.
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Cveulebriv pirveladi samagri warmoadgens naSxefbetonis safars, 
romelic armirebulia liTonis badiT da Camagrebulia qanSi mokle 
konstruqciuli ankerebiT an eyrdnoba liTonis TaRebs, romelTa 
daniSnulebaa samagris samTo masivTan muSaobaSi CarTva da masivis 
mzidunarianobis maqsimaluri SenarCuneba, masivis gantvirTva. e. i. 
iqmneba damyoli garsi (samagri), romelsac dangrevis gareSe 
deformirebis da konturze warmoqmnili Zabvebisadmi mdgradobis unari 
Seswevs. aseTi garsi amagrebs gamonamuSevris konturs, masTan erTad 
deformirdeba da gamoricxavs qanis CamoSlas.
nax. 34.   gamonamuSevris swrafi dabetoneba. a_ naSxefbetonis 
danadgari; b_ qargilis saerTo xedi.
naSxefbetonis gamonamuSevris gamagrebas gaaCnia mTeli rigi 
uaryofiTi Tvisebebi, rogoricaa: atmosferos damtverianeba samuSaoTa 
warmoebis adgilas, betonis narevis asxletva da sxva. 
am naklovanebebis gamosworebis mizniT Cvens mier SemoTavazebulia 
specialuri qargilis sd (swrafi dabetoneba) gamoyeneba. qargili 
moZraobs gamonamuSevris ganivi kveTis wrexazze. betonis Cawyoba xdeba 
xorkliani gamonamuSevris zedapirsa da qargils Soris sivrceSi, ris 
Sedegad gamonamuSevris konturze warmoiSveba gluvi zedapiris mqone 
Txeli samagri optimaluri sididiT (masivSi Camongrevis TaRis 
formirebamde). gamonamuSevris gayvanisas saWiroa monitoringis 
ganxorcieleba sistema ,,samagri_masivi” daZabul mdgomareobaze. 
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cnobilia naSxefbetonis datana ori teqnologiiT ,,mSrali” da 
,,sveli”. pirvelis gamoyenebis sawyisi miekuTvneba me_20 saukunis 50-ian 
wlebs, meoresi ki 70-ian wlebs. msoflioSi bolo wlebSi sul ufro 
farTod gamoiyeneba ,,sveli dabetoneba”. XX saukunis 90-iani wlebis 
bolos naSxefbetonis 70 % daitaneboda ,,sveli” xerxiT.
,,sveli” xerxis dadebiTi mxareebia: Semadgeneli komponentebis 
zusti dozireba, rac betonis saangariSo maxasiaTeblebis maRali 
mniSvnelobebis miRebis saSualebas iZleva, naklebad damokidebulia 
SemsrulebelTa kvalifikaciaze, mTeli rigi parametrebis adgilze 
regulirebis saSualebas iZleva. ,,sveli” teqnologiia ZiriTadi 
uaryofiTi mxarea Zvirad Rirebuli danadgarebis aucilebloba.
bolo dros naSxefbetonis SemadgenlobaSi gamoiyeneba fibrebi, 
romelic armaturis funqcias asrulebs. amiT izrdeba winaRoba 
gaWimvaze da izRudeba bzarebis warmoSobis procesi. fibrebis 
gamoyeneba saSualebas iZleva gamoiricxos liTonis armaturis badis 
gamoyeneba.
msoflio praqtikaSi gamoiyeneba samTo tipis fibra: liTonis, 
boWkovani minis da plastikebis.
saWiroa aRiniSnos, rom NATM principebi saqarTveloSi 
gamoyenebuli iqna jer kidev gasuli saukunis 60-ian wlebSi. SemdgomSi 
igi gamoyenebuli iqna Tbilisis metropolitenis meore xazis 
mSeneblobaze da senaki_foTi_sarfis gzis mSeneblobaze. mTliani 
moculobiT NATM _is meTodi gamoyenebuli iqna E_ 60 saqarTvelos 
mTavari gzis gori _ ruisis 800 metriani ori gvirabis mSeneblobaze.
NATM _is meTodiT dagegmilia Tbilisis SemovliTi gzis da 
magistraluri gzis Tbilisi_baTumis rkinigzis gvirabebis mSenebloba.
garkveul interess warmoadgens ekaterinburgis metropolitenis 
erTTaRiani sadguris ,,geologiCeskaia”-s mSenebloba TaRis malis 
siganiT 23 m (nax. 35).
mSeneblobas ZiriTadad awarmoebdnen qarTveli gvirabmSeneblebi 
(samarTvelos xelmZRvaneli a. yuraSvili). sadguri ganlagebulia 
kldovan qanebSi cicabod ganlagebul qanebSi 20 m. siRrmeze.
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nax. 35. Sadgur ,,geologiCeskaia”-s mSeneblobis etapebi: I_ gvirabebis 
gayvana da sayrdeni kedlebis ageba; II_ qanis damuSaveba NATM –is teqnologiis 
mixedviT; III_ birTvisa da ukuTaRis damuSaveba.
kombaini ,,Паурат” uzrunvelyofda TaRis swor konturs, rac 
gamoricxavda Zabvebis zedmet koncentracias masivSi.
        
              2.9. miwisqveSa obieqtebis eqspluatacia.
didi CaRrmavebis TaRi warmoadgens rTul sainJinro nagebobas. 
misi samagris kontruirebisas saWiroa adglis geologiuri pirobebis 
codna da maTi TaviseburebaTa zusti gaTvaliswineba. Tanamedrove 
saangariSo meTodebi da arsebuli gamoTvliTi teqnika saSuaelabas 
gvaZlevs arsebulTan maqsimalurad miaxloebuli Zalvebi ganvsazRvroT 
konstruqciis kveTSi da Sesabamisad SevarCioT samagris ekonomiurad 
efeqturi konstruqcia.
didi CaRrmavebis TaRis ZiriTad samSeneblo masalas betoni da 
rkinabetoni warmoadgens. rogorc cnobilia betoni cudad muSaobs 
gaWimvaze. betonisa da rkinabetonis eqspluataciis praqtika gviCvenebs, 
rom betonis gaWimul zonaSi rogorc wesi warmoiSveba bzarebi. 
gvirabis samagris muSaobis pirobebidan gamomdinare ki bzarebis gaCena 
mis konstruqciaSi dauSvebelia. amitom didi niSvneloba eniWeba sakiTxs 
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samagrisaTvis muSaobis saukeTeso pirobebis uzrunvelsayofad misi 
racionaluri moxazulobis povnas. TaRis RerZis moxazuloba 
mniSvnelovan gavlenas axdens Zabvebis sidideze TaRSi da mis SerCevas 
gansakuTruebuli yuradReba eqceva.
rac ufro medad miuaxlovdeba TaRis  RerZi wnevis mruds, miT 
ufro naklebia mRunavi momentebi, Tu ki TaRis RerZi daemTxveva wnevis 
mruds, maSin nebismier kveTSi mRunavi momenti nulis tolia da TaRis 
aseTi moxazuloba CaiTvleba racionalurad.  radganac TaRze moqmedebs 
sxvadasxva datvirTvebi, maT Seesabameba araerTi aramed ramdenime wnevis 
mrudi. 
saerTod miRebulia, rom TaRis RerZis moxazuloba CaiTvalos 
racionalurad Tu is emTxveva mudmivi tvirTiT gamowveul wnevis mruds.
TaRis dedamiwidan didi CaRrmavebis SemTxvevaSi iTvleba, rom 
vertikaluri da horizontaluri datvirTvebi aris erTmaneTis toli 
intensivobis, Tanabrad ganawilebuli datvirTva, romelic uaxlovdeba 
radianulad mimarTulebis Tanabrad ganawilebul datvriTvas. am 
SemTxvevaSi TaRis racionaluri moxazuloba emTxveva wriuls, an masTan 
miaxloebul rkalis formas (nax. 36).
am SemTxvevaSi rkalis elementarul ds farTobze moqmedi Zalis 
tolqmedi gamoiTvleba
=qds                                                            (3)
  
nax. 36.  TaRis  datvirTvis sqema.
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magram gvirabmSeneblobis praqtikidan cnobilia rom samTo 
vertikaluri wneva yovelTvis metia horizontalurze, ris gamoc TaRis 
RerZis racionaluri moxazuloba ar emTxveva wriul rkals. gadaxra 
moxazulobidan miT metia, rac metia maT Soris gansxvaveba.
amocanis gadawyveta usaxsro TaRSi TiTqmis SeuZlebelia. amas 
arTulebs samTo wnevis sididis zusti gansazRvris da misi ganawilebis 
kanonis gaurkvevloba, aseT SemTxvevisaTvis rekomendirebulia 
ganvixiloT datvriTvebis ramodenime sqema. avagoT wnevis mrudebi da 
RerZi SevarCioT ise, rom is maqsimalurad axlos iyos yvelaze ufro 
mosalodnel datvriTvebis wnevis mrudTan.
TaRis RerZis racionaluri moxazulobis povna martivdeba Tu 
viciT datvriTvebis ganawilebis intensivoba da TaRs CavTvliT 
ukumSvelad. ese igi, Tu mxedvelobaSi ar miviRebT grZivi Zalebis 
gavlenas TaRis kumSvaze, am SemTxvevaSi amocana daiyvaneba statikurad 
rkvevad samsaxsrian TaRis wnevis mrudis agebaze. usaxsro TaRebSi, 
romelebic statikurad urkvevi sistemebia, warmoiqmneba damatebiTi 
Zalvebi garemos temperaturis cvlilebiT, sayrdenebis araTanabari 
jdomiT, betonis SeklebiT da cocvadobisagan. es faqtorebi saWiroa 
gaviTvaliswinoT maTi gaangariSebisas, magram unda avRniSnoT, rom 
damatebiTi Zalebi, gamowveuli betonis da rkinabetonis TaRebSi 
sayrdenebis araTanabari jdenisagan mniSvnelovnad mcirdeba betonis 
cocvadobisagan. gasaTvaliswinebelia is garemoebac, rom aRniSnuli 
Zalvebi, Tu gaviTvaliswinebT armaturis da betonis plastiur 
Tvisebebs gavlenas ar axdens TaRis mzidunarianobaze, ese igi 
datvirTvebis im sidideze, romelic iwvevs TaRis rRvevas. erTi da imave 
kveTebis mqone TaRebSi usaxsro TaRis mzidunarianoba ufro metia, 
vidre samsaxsiranisa. mas Semdeg rac dadgindeba TaRis statikuri sqema, 
saWiroa SevarCioT misi RerZis moxazuloba da ganivi kveTebis 
cvlilebis kanoni, ese igi davadginoT TaRis geometria.
saeskizo dagegmarebis dros TaRis miaxloebiTi angariSisaTvis 
xSirad mimarTven grafikul wes, romelic SedarebiT martivad wyvets 
amocanas. radganac datvirTva simetriulia sakmarisia TaRis erTi 
naxevris wonasworobis ganxilva. TaRs da saTanadad mis zednaSens 
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vyofT ramdenime nawilad da vangariSobT TviToeul nawilze mosul 
datvirTvebs.
nax. 37.  TaRis elementze Zalebis moqmedebis sqema
usaxsro TaRis RerZad irCeven statikurad rkvevad samsaxsriani 
TaRisaTvis miRebul wnevis mruds, Semdeg ki SegviZlia SevitanoT 
saTanado Sesworebebi.
gamoviyvanoT samsaxsirani TaRis wnevis mrudi. warmovidginoT, rom 
samsaxsrian TaRze q1 intensivobiT moqmedebs Tanabrad ganawinebuli 
vertikaluri datvirTva da q2 intensivobis Tanabrad ganawilebuli 
horizontaluri datvirTva. Tu TaRis kveTi emTxveva wnevis mruds, maSin 
kveTis calmxares moqmedi Zalebis tolqmedi iqneba mrudis mxebi. Tu 
TaRis RerZs eqneba parabolis forma TaRis kveTebi imuSavebs mxolod 
kumSvaze. TaRidan gamovyoT mcire elementi ds da SevadginoT 
wonasworobis gantoleba masze moqmed Zalebze. davagegmiloT Zalebi x
da y RerZebze CavTvaloT rom TaRis sisqe usasrulod mcirea.  
_ + (N + dN)  + q2dy = 0;                                           (4)
- (N + dN)  + q1dy = 0;                                           (5)
sadac N aris Zalebis tolqmedi mimarTuli kveTis RerZis mxebad.
 aris mxebis daxra x RerZTan;
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q1_ vertikaluri datvirTvis intensivoba;
q2_ horizontaluri  datvirTvis intensivoba;
radganac 
              = +      (6)
= +        (7)
am gantolebebidan miviRebT
_ N + dNcos + q2dy = 0         (8)
_ N   - dNsin + q1dx = 0 (9)
anu
d(Ncos) + q2dy = 0                       (10)
_ d(Nsin) + q1dx = 0                      (11)
da am gantolebis integrirebiT miviRebT
Ncos  = _ q2y + C1           (12)
_ Nsin = _ q1x + C2                       (13)
roca 
X = 0,  y =  0,  sin = 0,    = 0, gvaqvs klitis kveTi C2 = 0  
kliteSi   N1 = N0    da   C2 = 0
miviReT 
Ncos  = _ q2y + N0                      (14)
Nsin =  q1x                                         (15)
imis gaTvaliswinebiT rom 
= tg =                      (16)
SeiZleba vipovoT
               (17)
(_q2y + N0)dy =   q1xdx
               (18)
integrirebiT miviRebT
+ y = +                       (19)
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X = 0,  y =  0,  C3 = 0
+ y =                       (20)
gamoiTvleba pirobidan, roca  x =       y = f
+ y =      (21)
= +                        (22)
Tu SemovitanT aRniSvnas  = m-s miviRebT gantolebas
- y2 +  (m +f)y = mx2           (23)
am gantolebaSi Tu SevitanT y-is mniSvnelobebs, gamoviTvliT 
Sesabamis x-is mniSvnelobebs.
f-s TaRis aweulobis iსari;
m = ,  _ TaRis mali.
TaRis racionaluri moxazuloba TanxvedraSi unda iyos 
gabaritTan.
programuli uzrunvelyofiT TaRis mravali wertilisaTvis 
kordinatebis mixedviT vpoulobT konkretul SemTxvevisaTvis samagris 
RerZis racionaluri moxazulobas.
2.10.  mcire CaRmavebis metropolitenis mSeneblobis 
maRali teqnologiebis koncefcia.
am koncefciis arsi imaSi mdgomareobs, rom erTdroulad 
gamoiyeneba mSeneblobis orive xerxi. es saSualebas iZleva SemdgomSi 
gamoviyenoT termini `naxevrad daxuruli xerxi”. am SemTxvevaSi 
gadasarbeni gvirabebi da saliandago gvirabebi sadguris farglebSi 
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aigeba daxuruli xerxiT, xolo sadguris nageboba ki am gvirabebs 
Soris Ria qvabulSi (nax. 38).
sadguris ageba mimdinareobs Semdegi TanmimdevrobiT: gaiyvaneba 
sadguris saliandago gvirabebi, romelTac samagris erTi xazis rgolSi 
amontaJeben  klitis elementebs, SemdgomSi sadguris gadaxurvis 
Weramde muSavdeba qvabuli am gvirabebs Soris (nax. 39).
am niSnulidan iburReba WaburRilebi da betondeba ximinj-
kolonebi, naburR_nateni ximinjebis mowyobis Semdeg, sadguris 
qvabulis piras amuSaveben or tranSeas, sagzao gvirabis samagramde da 
iwyeben monoliTuri rkinabetonis gadaxurvas. am tranSeebis sigane 
sakmarisi unda iyves, raTa SesaZlebeli gaxdes filis konsoluri 
nawilis dabetoneba da SemdgomSi misi sagzao gvirabis samagrTan misi 
gamonoliTebisaTvis samuSaoTa warmoeba.
mas Semdeg, rac gadaxurvis filis betoni miaRwevs saproeqto 
simtkices, awyoben hidroizoliacias, gruntis ukuCayras, aRadgenen 
sagzao fenils da SesaZlebeli xdeba saqalaqo transportis moZraoba 
sadguris mSeneblobis teritoriaze.
  
nax 38.  sadguris konstruqcia naburR-nateni ximinj kolonebiT.
1 - monoliTuri rkinabetonis gadaxurva; 2 - Rerovani samagri;
3 - naburR-nateni ximinji;
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nax. 39 naburR-nateni ximinjkoloniani sadguris agebis Tanmimdevroba. 1 
– sadguris sagzao gvirabi; 2 – klitis elementebi; 3 – niSnuli, romelic 
Seefardeba sadguris gadaxurvis Zirs; 4 – ximinj kolonebi; 5 – monoliTuri 
gadaxurva; 6 – droebiTi Sevsebis elementebi.
Raris filis da baqnis mowyobas awarmoeben 6 metri siganis 
rgolebiT Ria ganivi saknidan, ganlagebuli sasadguro kompleqsis 
torsSi, sadac ganlagebulia danadgarebi, romlebic uzrunvelyofen 
gvirabgamyvani da samontaJo samuSaoebis msvlelobas.
2.11. Rerovani (nageluri) samagris gaangariSebis meTodika.
amJamad mcire CaRmavebis metropolitenis mSeneblobisas qvabulis 
kedlebs amagreben ximinjebiT, gambrjenebiT an ankerebiT. mcire 
CaRrmavebis metropolitenis mSeneblobis teqnika ZiriTadad xdeboda 
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axali progresuli konstruqciebis danergvis xarjze, rac Seexeba 
mSeneblobis meTodebs dRemde ZiriTadad gamoiyeneba ,,klasikuri 
meTodebi”, ase magaliTad mcire CaRrmavebis metropolitenis 
mSeneblobisas sadguris ageba xdeba qvabulSi, kedlebis aucilebeli 
gamagrebiT. gamonaklisia progresuli xerxi ,,kedeli qanSi”, romelic 
ekonomiurad gamarTlebulia mxolod rTul sainJinro-geologiur 
pirobebSi.
Cveulebriv sainJinro-geologiur pirobebSi qvabulis xerxiT 
mSeneblobisas upiratesoba eniWeba qvabulis kedlebis gamagrebas 
ximinjebiT gambrjenebis dayenebiT an ankerebiT. amgvar samagrebs 
gaaCniaT mTeli rigi naklovanebebi: liTonis didi xarji, 
Sromatevedoba, rTuli manqana_meqanizmebis gamoyeneba, gambrjenebiT 
qvabulis gadaxergva, xmauri gamowveuli ximinjebis Casobisas, vibracia 
da sxva.
zemoT aRniSnulma ganapiroba axali teqnologiuri da 
konstruqciuli gadawyvetileba – samagris axali tipis – Rerovanis 
Seqmna, romelic mTlianad gamoricxavs qvabulis gamagrebas ximinjebiT.
Rerovani samagris muSaobis pirobebi ganxilulia erTeuli 
mecnierebis: g. gasleris, m. stokeras, g. s korminas, g. gudexusas mier. am 
naSromebSi moyvanili gadawyvetilebebi ra Tqma unda warmoadgens did 
interess, magram maTi gamoyeneba garkveuli cvlilebebis gamo 
araadekvaturia Rerovani samagrebis gasaangariSebad, vinaidan saTanadod 
ar iTvaliswineben am samagris teqnologiur da konstriqciul 
Taviseburebebs.
eqvivalenturi masalebis gamoyenebiT fizikuri modelebis 
eqsperimentaluri gamokvlevebis da Rerovani samagrebis arsebuli 
meTodebis analizi gvaZlevs imis safuZvels, rom armirebuli gruntis 
fena SeiZleba ganxiluli iqnas, rogorc ,,folad_gruntis” samagris
erTiani konstruqcia. igi muSaobs rogorc sayrdeni kedeli, gruntis 
horizontaur dawolaze, sadac gamWimav Zabvebs Tavis Tavze iRebs 
gruntSi Caankerebuli armaturis Reroebi, xolo mkumSav Zabvebs ki 
armaturis Reroebs Soris moqceuli gruntis masivi. mxedvelobaSi unda 
miviRoT, rom naSxefbetonis garsi datvirTvebis miRebaSi ar 
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monawileobs, is mxolod damcavi garsis funqcias arulebs, romelic 
armaturis Reroebs Soris arsebul gruntis Camoyras ewinaaRmdegeba.
aseT ,,folad_gruntis” samagris gaangariSeba mdgomareobs am 
armirebuli gruntis fenis, rogorc erTiani konstruqciis Sida da gare 
mdomareobis mdgradobis gansazRvraSi. am samagris Sida mdgradobas 
ganapirobebs gamWimavi Zabvebis gruntSi Caankerebul armaturis 
Reroebze srulad gadacema.
qvabulis daankerebuli ferdis mdgradoba SeiZleba ase Caiweros:                              
TS=nE                                                 (24)
  sadac TS aris gamWimavi Zalvebis jamuri sidide, romelsac iRebs 
Tavis Tavze armaturis yvela Rero. E _ aris yvela Sida Zalvebis 
jamuri sidide, romelic moqmedebs armirebul masivze. n=1.5 aris maragis 
koeficienti. i0 armaturis Reroze mosuli Zala, Tu mxedveobaSi 
miviRebT mis erTobliv muSaobas gruntTan da gamovricxavT gruntTan 
SesaZlo srialis xaxuns, SeiZleba ganisazRvros formuliT: 
N                      (25)
  sadac – aris armaturis Reros perimetri, mxebi Zabva, 
romelic aRiZvreba Reros garSemo, siRrmeSi. Zalvebis nazardi 
gamowveuli armaturis daxrilobiT.
  Zabvebi Soris ankerul ReroebSi, ganisazRvreba im pirobidan, 
rom vertikaluri Zalvebi Tanabrad nawildeba gruntis masivSi. 
                                 (26)
  sadac - aris armirebuli gruntis masis moculobiTi wona. 
gansaxivei sertilis CaRrmavebis sidie. aris qvabulis ferdze mosuli 
datvirTva armirebul zonaSi. - armaturis daxris kuTxe. - aris 
foladis gruntis xaxunis koeficienti.
  amrigad jamuri Zala mosuli yvela Reroze iqneba:
                              (27)
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  armirebul masivze moqmedi gare jamuri Zala warmodgenili 
gamtolebaSi (1) marjvena mxares Segvidzlia gamovsaxoT gruntis 
dawolis da droebiTi datvirTvis tolqmedis saxiT:
                                                     (28)                     
  sadac - gruntis horizontaluri dawolaa, droebiTi 
datvirTvis gaTvaliswinebiT. 
P 1 P 2

n

P 2 Htg(45°- /2)
P 2+Htg(45°- /2)
E

h1
L
H
nax. 40.  Rerovani samagris saangariSo sqema.
  me-5 gantolebaSi gamosaxuleba da mixedviT integrirebis 
Sedegad miviRebT:
                                            (29)
  sadac - qanis moculobiTi wonaa armirebuli masivis gareT; 
- gverdiTi gverdiTi wnevis koeficientia. gantoleba (24) 
amoxsnis Sedegad, imis gaTvaliswinebiT, rom Reroebi qvabulis 
ferdobze ganlagebulia bijiT vertikaluri mimarTulebiT a da 
horizontaluri mimarTulebiT b da imis daSvebiT, rom datvirTvebi 
Reroebze nawildeba Tanabrad, sabolood miviRebT Reroebis sigrZis
gamosaTvlel formulas.
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                       (30)
  - maragis koeficienti;
  - qanis moculobiTi wneva arSirebuli zonis gareT:
  - qvabulis simaRle;
  - droebiTi datvirTva;
  - gverdiTi wnebis koeficienti; - qanis Siga   
xaxunis kuTxe;
  - Reros radiusi;
  - liTonis qanTan xaxunis kuTxe;
  - Reroebis daxris kuTxe;
  - qanis moculobiTi wona armirebuli zonis farglebSi;
  - gansaxilveli wertilis siRrme;
  - droebiTi datvirTva.
  Cven mier daarmirebuli Reros sigrZis ganmsazRvreli formula 
saSualebas iZleva gruntis parametrebis - , da , agreTve 
droebiTi datvirTvebis  da daSvebiT da masSi danarCeni 
parametrebis, rogoricaa biji vertikaluri da horizontaluri 
mimarTulebiT da Reros daxris kuTxe, SeiZleba miviRoT misi 
optimaluri sigrZe.
  damuSavebuli meTodikis mixedviT Catarebulia qvabulis 
ferdobis mdgradobis saangariSo Teoriuli analizi Tbilisis 
metropolitenis pirobebisTvis.
damuSavebulia meTodika da gamoyvanilia analizuri damokide-
bulebebi Rerovani samagris gasaangariSeblad.
  SemoTavazebulia gaangariSebis Semdegi Tanmimdevroba: Rerovani 
samagris muSaobis pirobebis dadgena, damokidebuli geologiur 
pirobebze da samuSaoTa warmoebis teqnologiaze; datvirTvebis SesaZlo 
Sexamebidan gamomdinare saangariSo sqemis dazusteba; damaarmirebeli 
Reroebis sigrZis dadgena; naSxefbetonis fenis SerCeva gamomdinare 
Reroebis bijis sidididan. 
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  SemuSavebulia didi CaRrmavebis gvirabis samagris racionaluri 
moxazulobis dadgenis meTodi. gamoyvanilia analizuri damokidebuleba.
2.12 mravalsarTuliani miwisqveSa nagebobebis
agebis teqnologia
mravalsarTuliani miwisqveSa satransporto kompleqsebis da sxva 
daniSnulebis nagebobebis mSenebloba xdeba ZiriTadad qalaqis centra-
lur raionebSi, sadac mdebareobs kapitaluri istoriuli Senobebi, 
aris saqveiTo da satransporto saSualebaTa intensiuri moZraoba, 
agreTve didia sainJinro komunikaciebisa da qselebis raodenoba.
aseTi obieqtebis agebis dros, rogorc wesi, gamoiyeneba qvabulis, 
an CasaSvebi Webis xerxebi miwis zedapiris mTliani an nawilobrivi 
gaxsniT, rac iwvevs miwis zedapirze arsebuli pirobebis seriozul 
cvlilebas.
qvemoTYmoyvanili teqnologia iTvaliswinebs samuSaoebis 
warmarTvas daxuruli wesiT, rac SesaZleblobas iZleva minimumamde 
daviyvanoT qalaqSi garemos cvlileba. samSeneblo samontaJo procesebi 
warimarTeba Semdegi  teqnologiuri   TanmimdevrobiT (nax. 41). 
upirveles yovlisa momavali nagebobis torsSi gahyavT ori 
marTkuTxa Wauri, romelTa kedlebi SpuntiT an ximinjebiT magrdeba. 
maTi CaSvebis siRrme ganisazRvreba nagebobis Ziris niSnuliT. gruntis 
mocileba da iaraRis miwodeba xdeba badiT. Waurebidan nagebobis 
perimetrze gahyavT marTkuTxa an trapeciuli kveTis wolxvreli,  
romelsac amagreben xis an liTonis konstruqciiT naSxefbetonTan 
erTad.
wolxvrelidan, mcire gabaritiani burRebis gamoyenebiT, 
urTierTmxebi an gadamkveTi 400-600 mm diametris naburRnateni ximin-
jebisagan igeba miwisqveSa nagebobebis kedlebi. amis Semdeg ageben gada-
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nax. 41 mravalsarTuliani miwisqveSa nagebobebis agebis
teqnologiuri Tanmimdevroba.
I-IV – samuSaoTa etapebi; 1 – wolxvreli; 2 – ekrani milebisagan;
3 – kedeli naburRi ximinjebisagan; 4 Waurebi; 5 – monoliTuri 
rkinabetonis kedeli; 6 – sarTulSua gadaxurvebi; 7 – saZirkvlis fila; 8 –
sveti; 9 – grZivebi
xurvas, romelic warmoadgens ekrans 200-500 mm diametris foladis, 
rkinabetonis an asbocementis milebisagan. am milebis gatareba xdeba 
horizontaluri burRvis danadgarebiT. milebi SeiZleba gatardes 
hidravlikuri domkratebiTac nawil-nawil, 1,5-2 m monakveTebiT, maTi 
Semdgomi SeerTebiT kuTxvili quroebiT an artaxebiT. sust qanebSi 
milebs unda hqondeT Camketi mowyobilobebi maTze miduRebuli 
Svelerebis an kuTxovanebis saxiT.
milebis gatarebis Semdeg milebidan iReben grunts, xolo samuSao 
procesis dasrulebisas maT avseben betoniT. am ekranis boloebidan 
amohyavT rkinabetonis kedeli, romelic eyrdnoba adre agebul 
naburRnaten ximinjebs.
ase Seqmnili kedlebisa da gadaxurvis dacvis qveS xorcieldeba 
gruntis birTvis amoReba sqemiT `zevidan qveviT~ miwisqveSa nagebobebis 
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erTi an ori iarusis farglebSi mcire gabaritiani sagvirabo eqskavato-
rebiT. bolos xdeba pirveli iarusis dabetoneba da cikli Tavidan 
meordeba, sanam ar dabetondeba bolo iarusi.
ganxiluli teqnologia SeiZleba iyos Zalze efeqtiuri erTmalian 
nagebobebSi 10-12 m siRrmeze. ormaliani nagebobebis mSeneblobisas unda 
gaviTvaliswinoT damatebiTi wolxvrelis gayvana Sualeduri svetebisa 
da grZivebis asagebad (nax. 40. b).
am teqnologiis realizaciisaTvis aucilebelia, rom obieqtis CaR-
rmaveba iyos aranaklebi 1,5-2 m, rac uzrunvelyofs sakmaris safars, 
milebidagan Semdgari ekranis zemoT da SesaZleblobas iZleva Tavidan 
aviciloT miwisqveSa sainJinro komunikaciebis gadatana. zemoT aRniS-
nuli xerxiT aseve SesaZlebelia metropolitenis sadgurebis da vesti-
biulebis, avtosadgomebis, mravalfunqciuri daniSnul kompleqsebis 
mSenebloba.
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3. დასკვნა
1. SemuSavebulia dasaxlebuli punqtebis urbanuli 
parametrebis mixedviT miwisqveSa sivrceSi ganTavsebuli 
obieqtebis CamonaTvali, mis safuZvelze SemuSavebulia 
saqarTvelos qalaqebisaTvis miwisqveSa nagebobaTa ganviTarebis 
meTodologiuri rekomendaciebi romlebic emyareba gavlenis 
faqtorebis diferenciacias, maTi genezisis mixedviT da kerZod 
bunebrivi anTropogenuri, ekonomiuri da mimdinare politikuri 
xasiaTis gaTvaliswinebiT.
2. SerCeuli iqna msoflios mowinave qveynebis 
dRevandel praqtikaSi da uaxloes perspeqtivaSi gamoyenebuli 
maRali teqnologiuri xerxebi da saSualebebi, miwisqveSa 
nagebobebis daniSnulebis, ganlagebis siRrmisa da miwiszeda 
sivrcis urbanizaciis xarisxis mixedviT.
miwisqveSa mSeneblobis sazRvargareTuli gamocdilebis 
analizis Sedegad SeiZleba davaskvnaT, rom bevr qveyanaSi 
farToT inergeba samTo xerxiT satransporto gvirabebis 
mSeneblobis Tanamedrove maRali teqnologiebi. mZlavri 
mobiluri aRWurviloba, ankerebTan an gisosovan TaRebTan
Sexamebuli naSxefbetonis konturuli samagri da samuSaoTa 
mkveTrad Camoyalibebuli organizacia uzrunvelyofen 80-100 
kvadratuli metris farTobis ganivkveTis gvirabebis gayvanis 
maRal tempebs rbil naxevradkldovan qanebSi (aranakleb 120 m/ 
TveSi. 
3. Cvens qveyanaSi mimdinareobs samTo satransporto 
gvirabebis mSeneblobis maRali teqnologiebis etabobrivi 
aTviseba, risTvisac saWiroa kompleqsuri miznobrivi programis 
SemuSaveba, romlis Sesabamisad: SesaZenia Tanamedrove samTo 
gvirabgamyvani aRWurviloba; Casatarebelia saTanado samecniero 
kvlevebi, romelic moicavs agreTve naSxefbetonis optimaluri 
Semadgenlobis dasadgenad SeWidvisa da gamagrebis damaCqarebeli 
specialuri danamatebis SemuSavebas. 
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4. damuSavebuli iqna mcire CaRrmavebis metropolitenis 
mSenebloba naxevrad daxuruli xerxiT da mravalsarTuliani 
miwisqveSa nagebobis usafrTxo teqnologia.
5. damuSavebulia meTodika, gamoyvanilia analizuri 
damokidebulebebi Rerovani samagris gasaangariSeblad. 
SemoTavazebulia gaangariSebis Semdegi Tanamimdevroba:  Rerovani 
samagris muSaobis pirobebis dadgena damokidebuli geologiur 
pirobebze da samuSaoTa warmorbis teqnologiaze; datvirTvebis 
SesaZlo Sexamebidan gamomdinare saangariSo sqemis dazusteba; 
armirebuli Reroebis sigrZis dadgena; naSxef betonis garsis 
sisqis SerCeva, gamomdinare Reroebis bijis sidididan.
6. SemuSavebulia didi CaRrmavebis gvirabis samagrebis 
racionaluri moxazulobis dadgenis meTodi. gamoyvanilia 
analizuri damokidebuleba mis dasadgenad.  
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